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CHAPTER I 
INTRODUCTION 
I. SETTING OF THE PROBLEM 
The purpose of this investigation is to study certain personality 
characteristics of persons who are subject to migraine headache. A 
particular attribute, stressed in current psychoanalytic discussions of 
migraine, has been selected for investigation. This personality attri-
bute may be identified as the suppression of hostility. Suppression 
may be seen as a psychic process which functions as an adjustive mechan-
ism in the management of hostile impulses. This process involves the in-
hibition of the overt, social expression of hostility and a heightened 
physiological reactivity. Psychoanalysts speak of such a process as 
suppression of rage. While suppression is not an adjustive mechanism 
used exclusively by migraine-prone persons, it is viewed by certain psy-
choanifsts as the more characteristic mode of defense used by migraine-
prone individuals in managing their aggressive impulses. The association · 
of this personality attribute to the symptom-complex of migraine, forms 
the basis for considering migraine in the category of psychosomatic dis-
orders. 
The question whether various psychosomatic disorders are associated 
with particular personality constellations has not been decided conclu-
sively. However, within the field of psychosomatic medicine, psycho-
analytic thinking has emphasized the relationship of emotions and person-
ality .factors to somatic symptom manifestations. Various symptoms are seen 
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as stemming from disturbances in an intact organism because of stresses 
in its functioning. Investigation of the sources of stress have centered 
aromd the particular personality constellations associated vd.th certain 
somatic symptoms . 
The nature of the interaction between emotions, personality attri-
butes, and the physical symptom is not yei clearly delineated. Two 
theories that have been advanced to explain such relationships can be 
distinguished. These theories are based on the notion of interactional 
processes of either a general or specific nature . Both theories postu-
late that psychosomatic problems result from the physiological effects 
of, or responses to , emotional tensions . These effects are considered 
relatively direct, primarily autonomic nervous system, reactions . Si..'Ylce 
emotional tensions arise from the L~teraction of the personality with the 
environment and in turn are then managed by the personality in a charac-
teristic manner, the accompanying physiological activity can be disturbed 
in several ways . There may be autonomic overactivity, perseveration of 
autonomic response.· or periodic dysfunction . Thus, psychosomatic distur-
ba~ces are seen as arising from exaggerated, chronic, or recurrent physio-
logical responses to psychological stimulation. 
A. General Theory of Psychosomatic Relationships 
The rel at ionships postulated by a general theory of psychosomatic 
i llnesses to exist between emotional disturbances and physical diseases can 
be ill ustrated by the posi tion of A.. o. Ludwig ( 35 ). He cont ends that 
a11, or nearl y all, psychosomat ic pati ents present a common personality 
pattern. The di stinguishing personal i t y pat tern consists of a "marked 
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impairme t of ego f~~t~on, manif~sted by extreme dependence, insecurity, 
feelings of inadequacy, difficulty in the usual methods of coping with the 
environment and with other people , and severe blocking of the external 
expression of e~otion, with internalization of feeling and autonomic over-
activityn (p. 113 ). In addition, such persons are hypersensitive to losses 
either real, as in deaths or separations, or in symbolic form, as in re-
jections. A frequent precipitating factor in the particular illness is the 
occurrence of $UCh a loss. The reaction to loss is seen as stemming from 
c~~ldhood anxieties engendered by the equation, for tfie infant, of loss 
of love with loss of rood, which in turn leads to death. This association 
leads to a loss of love having catastrophic significance to the child . If, 
in addition, the expression of hostility is inhibited by rigid training, 
and the breaking of prohibitions results in further withdrawal of love, 
t he child then learns to channel more and more of his hostility into auto-
nomic reactivity. ~~so, the child becomes terrified of its o~m aggres-
sion and in r eacting to rejections, losses, or separations with a violent 
rage, the feelings ar~ rigidly denied outward expression. In such theoriz-
ing, the symptom is seen as resulting from a process of conditioning in 
which psychological tensions are discharged through the autonomic nervous 
system leading eventually to pathology and dysfunction in the physiological 
organism. Such conditioning and its effects apply to any disturbing 
emotional reactions in a theory of the type just described. The exact 
site of organ pathology, or symptom, in such a theory may be determined 
by some constitutional factor, a predisposing vulnerability resulting 
from a previous illness, heredit y, or other unknown factors. 
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B. Specificity Theory of Psychosomatic Relationships 
A specificity theory, however, postulates a relationship between 
specific emotional factors and specific physiological disturbances. The 
assumption is made that the different psychic tensions or stimulations 
induce parti cular systemic reactions. An example of such theorizing is 
found in Alexander ( 1 ) and Alexander and Szaz ( 2 ) • This interpreta-
tion postulates two different tendencies as the differentiating factors in 
determining the physiological response to emotional stimuli. The one ten-
dency consists of a preparation to deal actively with stimulation and the 
other of a withdrawal from activity. These two tendencies are r elated to 
Cannon's ( 7 ) postulate that every emotional state has a corresponding 
response pattern. One such pattern is the emergency r eaction which is a 
physiological response to rage. The characteristic physiological reaction 
pat tern to rage and anger consists of a stimulation of the sympatho-
adrenal system leading to increased pulse rate, increased muscle tonus, 
elevation of blood pressure, and increased carbohydrate metabolism. A sec-
ond pattern accompanies a relaxed state, or, in Alexander's term, a "vegeta-
tive retreat." The basic emotions associated with such a state are the 
dependency desires; i.e., craving for support, wishes for loving care, feel-
ings of contentment, security, etc. The physiological response pattern to 
such emotions consists of a stimulation of gastro-intestinal functions and 
inhibition of skeletal muscle activity, respiratory and circulatory systems. 
The first pattern is seen as a primarily sympathetically- dominated 
autonomic response and the second pattern as a parasympathetically- dominated 
one. Such patterns of response are not of themselves pathological. They can 
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become pathological under conditions of prolonged stimulation stemming 
from chronic, unresolved emotional eonflicts. These conflicts lead to 
a hyperfunctioning of the concomitant organic processes and in time pro-
duce definite organic dysfunction. This position is akin to Selye 's ( 48 ) 
notion of the diseases of adaptation. Illnesses with which a pathological 
emergency response is associated are migraine, hypertension,and rheumatoid 
arthritis. Those associated with a "vegetati ve retreat" are diarrhea, 
colitis, ulcer~and constipation. These disorders are seen as resulting 
from a chronic . hyper-reactivity of emergencr,r functions or from an in-
appropriate withdrawal reaction in a situation demanding directed action. 
c. General Theoretical Constructs 
As was stated, such theorizing rests on the assumption that the 
psychic processes as dynamic processes and as expressed in various states 
of consciousness are linked by means of interactions with all bodily pro-
cesses. This linkage is evidenced in, and is a part of, the personality. 
The modes of interaction are developed and patterned according to early 
life experiences and play a decisive role in determining subsequent be-
havior. Such a statement is made against the background of psychoanalytj_c 
conceptualizing of psychosomatic disorders. It is based on certain 
gener al concepts concerning personality and its development. The interaction 
of the person with his environment involves the managing of impulses . 
(drives, need~and emotions) in a manner most conducive to maintaining the 
integrity and harmonious functioning of the person. The needs or drives are 
seen as bi ologically derived and their management is in terms of both exter-
nal demands and personal expectations or ideals. The modes by which the 
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drives are handled in relating to the environment and particularly to 
other persons is called the personality. In this adjustive process 
stresses, strains, and tensions may develop and accumulate. The degree 
of stress is influenced by both the intensity and the character of the 
drive and the mode bywhieh it is managed. Certain modes used by the 
person in adjusting the given drive to environmental demands, as they 
are perceived, are called de.fense mechanisms. The development of mechan-
isms or modes of adjustment is a learning process, and as such, the 
repetition of a given mechanism in particular situations contributes to 
fixing it as a personality attribute in that it becomes a relatively 
constant feature or aspect of the personality. 
TI1is formulation provides a frame of reference for the present study. 
Psychoanalysts have stated the proposition that the mode of adjustment used 
by persons susceptible to migraine in managing their aggressive ~ulses 
is suppression. The necessity for managing such impulses in this manner 
is seen as a function of the personality development in such persons. 
The effects of suppression on the body physiology are viewed as contri-
buting factors to the symptom of migraine. 
CHAPI'ER II 
REVIEW OF THE LITERATURE 
This chapter constitutes an attempt to place our problem in per-
spective qy presenting a brief exposition of the relevant literature. 
The exposition will deal with a description of the clinical syndrome of 
migraine, the personality characteristics associated with persons prone 
to migraine, and the relationships that have been postulated to obtain 
between the personality features and the symptom. 
I. HISTORICAL AND CURREN!' DESCRIPTION OF MIGRAINE 
Migraine was recognized as a particular form of headache early in 
the first century A.D. According to Riley ( 39 ), Aretaeus of Cappodoci a 
isolated the disorder from the broad class of headaches on the basis of 
the presenting symptom pattern. He named it heterocrania. A half century 
later Galen (A.D. 130-200) titled the disorder hemicrania. His criterion 
was the rather typical symptom of unilateral head pain. The current con-
ception of migraine derives: from this same source after modification 
through the centuries to include other rather characteristic symptoms 
such .as radiation of the pain, nausea, vomiting, and visual disturbances. 
La:y terminology also reflects the rather dramatic symptom manifes-
tations with the descriptive terms of sick headache, blind headache, 
and bilious headache. Such terms as these rather accurately reflect the 
nature of those symptoms which accompaey or precede the headache itsel.f. 
Some of the symptoms lmown to be associated with migraine are scintillating 
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scotomata, hemianopsias, photophobia, vomiting, unilateral paresthesias, 
vert igo, syncope, tremors or even transient speech disorders. Not all 
subjects experience the entire gamut of symptoms mentioned, but some 
more specific ones have been isolated and are used in making a diagnosis. 
The cardinal components for making a reliable diagnosi s, according to 
Alvarez ( 3 ) , Wolff ( 57 ), and Von Storch ( 53 ) ; are the following: 
(1) Recurrent headache, preferably but not necessarily hemi-
cranial in type. 
(2 ) Associated visual symptoms, classic.ally: · scintillating 
s coto.ma.ta. 
(3) Temporary gastro-intestinal phenomena, usually nausea, 
emesis,or dry retching. 
Many variants of the symptoms exist and all are not present in each 
particular migraine attack. The presence of two of the three components 
i s generally accepted as the basis for a diagnosis of migraine headache 
( 53 ) . 
Migraine is a syndrome or sympt om complex and not a disease. Out-
standing characteristics of the syndrome are the variety of symptoms as 
described and periodicit y. Attacks may occur as often as one a day or 
as infrequently as three or four i n a lifetime. Some persons may have 
one to f our attacks a week for a peri od of six months with sympt om .free 
periods of several years before a r eoccurrence. Others may have attacks 
--daily f or a · given length of time every thr ee or four months with free-
dom from attacks during the interim. The periodicity varies so ·greatly 
with individuals that it is impossible to enumerate all of the variants. 
Attacks generally begin during adolescence, but they can begin at 
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any age and occasionally start late in middle life. Some cases continue 
until late in life, but there seems to be a tendency for attacks to taper 
off or, in some -cases, to cease after later middle life. The most intense 
and frequent headaches seem to occur during the major productive years, 
usually between the ages of twenty-five ~:rxl £ifty. 
II. PHYSIOLOGICAL COMPONENTS OF MIGRAINE 
Although the migraine syndrome has been noted and observed for cen-
turies the rather varied and dramatic symptoms have produced many theories 
and conjectures as to its etiology. The speculations as to etiology have 
inCluded such factors as disturbances in the bile manu£acture, allergy, 
hereditary anomalies or deficiencies in the brain and vascular system, epi-
leptic equivalents,and the ascription of exclusively psychological causes. 
The accepted definitive work in isolating the mechanism of this form of 
headache is fairly recent and was done by Wolff ( 57 ) • He established 
in a series of careful investigations that the primary mechanism involved 
is that o£ vasodilation in the external carotid artery with its temporal 
and dural branches as well as their arterioles. The stretching of the 
vascular units in dilitation with the activation o£ the nerves involved 
produces the pain so characteristic of the migraine headache. Subsequent 
experimental work has tended to confirm Wolff's findings and the mechanism 
he isolated is accepted and is the basis for the use of a speci£ic vaso-
constrictor, ergot, as the medical therapy of pre£erence in alleviating a 
migraine attack. . 
Another component o£ the migraine headache is that of muscle contrac-
tion. It is known that sustained contr~ction of the muscles of the head 
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and neck occur as part of the overall reaction to emotional tension 
( 37, 57 ) • This contraction in turn can, if sustained, produce a head-
ache. The type produced is different .from the migraine itself, but 
can precede and outlive the vascular source of headache. Thus in 
migraine this is a secondary aspect of the migraine attack, aJ. though 
it may reflect a broader reaction pattern related to the factors which 
result in the migraine. 
III. PERSONALITY CHARACTERISTICS ASSOCIATED WTIH 
MIGRAINE-PRONE PERSOM3 
Migraine is not restricted to any particular or special group. 
Wolff ( 57 ) states, "No age, social, intellectual, or economic group 
is immune.11 Lennox ( 32 ) states that it does appear to be more usual. 
to "brain users than to muscle users." This relatively selective in-
cidence encouraged a search for a type of personality with which the syn-
drome was frequently associated. 
Many authors have reported what they considered as ~ical person-
ality constellations found in persons subject to migraine headache. 
Some of the more usual Characterizations or descriptions of personality 
traits are similar to these statements by Olga Knopf ( 31 ), who found 
her patients to be "goody-goody" types, ambitious, striving, reserved, 
dignified, sensitive, devoid of a sense of humor, and to have poor hetero-
sexual adjustment. A so-called "constitutional" personality type described 
by Touraine and Draper ( 52 ) consists of persons who have a retarded 
emotional development, superior intelligence, unsatisfactory sexual adjust-
ment, exaggerated dependence on the mother and i~entification with her, 
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exaggerated sense of personal insecurity, perfectionism, anxiety, anti-
cipation of catastrophe, are often extremely sensitive to criticism, and 
tend to act with deliberate judgement. Wolff ( 57 ) in addition to his 
studies of the physiological mechanisms of migraine reports on an attempt 
at a systematic observation of personality traits fomd in forty-six cases. 
His characterizations include such descriptions as driving, perfection-
istic, persistent and exacting, meticulous, attempting to bring order i.f 
at all possible, unable to allocate responsibility, rigid, inflexible, 
socially cold, aloof though politic, lacking essential humility, cautious, 
conservative, sexually poor adjusted, tense though superficially poised, 
harboring strong resentments, little or no:. tolerance for the foibles and 
to them follies of others, restless, independent, generally very intelli-
gent, success oriented and impatient of any forced delay in getting on 
with their plans. 
Another perscnality study using the Rorschach Test with a sign 
approach was reported by Ross and MacNaughton ( 45 ) • Their ftindings 
in a sanple of fifty subjects led them to conclude that as a group the 
migraine-prone persons tended to be charac·t.erized by rigidity, convention-
ality, persistence toward success, intolerance, perfectionism and generally 
obsessive-compulsive features. A similar view is held by Fenichel ( 13 ), 
who lists migraine as one of the disorders associated with the obsessive-
compulsive personality. 
The frequent mention of the e:rnotional and personality factors assoc-
iated with migraine tends to support the idea of a relationship. Lennox 
( 32 ) lists such factors as causative though he does not elaborate on the 
method of interaction. Other more conservative writers view the personality 
- 12-
factors as contributory or even facilitative, but always in -general terms. 
The basic notion of such a relationship receives support from those cases 
where a change in certain reaction patterns, at~udes,or habits have been 
accompanied by a reduction in the frequency and severity of the migraine 
attacks. These phenomena have been reported most frequently in the writings 
of psychoanalytic authors who have treated persons with migraine. From their 
observations, these authors have gone beyond the more general personality 
features and have attempted to formulate what they feel are the particular 
characteristics or psychodynamic factors involved in migraine. 
IV. PSYCHOANALYTIC FORMULATIONS OF MIGRAINE 
The particular factor listed most frequently is that of suppression 
of hostile impulses. This association has stemmed from the frequent ob-
servation of the beginning of a migraine attack during a state of suppressed 
rage and its termination when the anger has been ventilated in abusive 
expressions. The entire process has been observed to occur during the 
course of a single psychoanalytic interview or therapeutic session. Inci-
dents of this kind are reported by Fromm-Reichmann ( 19 ) , Weber ( 54 ) , 
Rosenbawn ( 40 ) , Brenner, Freidman and Carter ( 6 ) , Eisenbud ( 12 ) , and 
Johnson ( 23 ). While all of the abo~e represent clinical observations 
and reports, ~of which often lack rigor and control, still . the fre-
quency of such observations lends support to the idea of a correlation be-
tween the suppression of hostile impulses (resentment, ange~ or rage) and a 
migraine attaclt. Additional support for this idea can be derived from the 
description of the personality types found in migraine-persons. A charac-
teristic often noted in such persons is the inability to give adequate 
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expression to hostile impulses coupled with a tenden~ to harbor strong 
resentments. This pattern of reaction in the migraine-prone person is 
frequently traced to the history of deprivation of affection from the 
parents. This deprivation constitutes a severe threat to the security 
of the person resulting in feelings of anxiety and tension. Other effects 
of the deprivation are strong feelings of resentment, but to express these 
feelings would lead only to further alienation. Consequently, the desire 
for the rewards of recognition and affection becomes ·.realized by doing 
more or better than others. This striving for excellence brings additional 
responsibilities and frustrations which in turn produce resentments, since 
the perfect result is seldom achieved in everyday life. 
The meaning of the drive for perfection makes failure an intolerable 
threat, while at the same time the vigorous striving produces recognition 
or admiration, but seldom love. The inability to abandon the goal or 
diminish the efforts to attain it gradually leads to a piling up of 
resentment of the pace which the person susceptible to migrainefeels 
obliged to maintain. As this pat~rn becomes fixed, the person feels in-
creasingly angry with those~,he feels, expect these impossible goals 
of him. 
The factors mentioned above constitute an explanation of some of the 
presumed p~chodynamics underlying the personality characterist ics of 
perfectionism, rigidity, and inability to vent hostility, frequently 
found in persons prone to migraine. The repeated frustrations, accumula-
ted resentments, anxieties and consequent tension generally create the 
setting in which a migraine attack occurs. 
The position taken by Fromm-Reichmann ( 19 ) goes even further in 
specifYing the hostile impulses which are suppressed by persons with 
migraine. She views the development of hostility as based on a rejection 
of the child by the parent, accompanied by frank or disguised hatred. This 
is often expressed by the parent in treating the child as sickly, delicate 
and unattractive or, at the other extreme, demanding a level of responsi-
bility and performanpe of the child which exceeds his abilities. The re-
jection experienced by the child forces him to develop a striving for 
recognition and rewards by means of constant efforts to excell, to please, 
to do more or better than expected. This striving, while acting as a 
defense against anxiety, is accompanied by strong resentments. The child 
comes to hate the parent making the demands, but cannot express the hos-
tility without losing the meager love and recognition gained by performing. 
Fromm-Reichmann further postulates that the hostile, envious attitudes 
are usually engendered by the intellectually superior parent. Thus, the 
hostility in persons prone .. -to· ·migraine becomes directed toward intellectual 
achievement by means of displacement of hostility felt toward the parent. 
She construes the migraine attack as a turning o£ this hostility against 
the self through guilt mechanisms. As such it represents a regressive 
phenomenon, seen by her as a symbolic equivalent of the infantile rage 
reaction shown in banging the head. The chronic, deep . hostility is con-
sidered as always in danger of breaking through the intellectualizing con-
trols and as a result situationally aroused aggression is suppressed lest 
it trigger off the more explosive, bursting hostility which undergirds the 
personality structure. 
Wolff ( 57 ), while i:r1sisting on multiplicity of factors in migraill) 
feels that the personality features found in persons with migraine represent 
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an elaboration of a patternfbr dealing with f~elings of insecurity and 
anxiety developed during childhood. He considers such compulsive char-
a cteristics as ambition, rigidity, competitiveness,and perfectionism 
to stem from the early deprivation of affection and attendant rejection 
by the parent,experienced by the child. The chronic hostility is seen 
as a product of the person's inability to maintain the compulsively 
assumed responsibilities, his failure to achieve perfectionistic ambi-
tions. Because of these factors a chronic tension ~tate exists, ste~ 
.. 
ming from the chronic, unexpressed hostilities. The expression of these 
impulses is suppressed, for fear of fUrther alienation, until some 
fUrther external or situational event aggravates the ehronic hostility 
and thus precipitates an attack. 
The position taken by Brenner, Friedman and Carter ( 6 ) stresses 
the factors of hostility toward a parent, identification with the parent, 
and a self-pUILt shing , or masochistic need to suffer because of guilt 
for the hostile feelings. Similar views are maintained by Selinsky ( 47 ) 
who considers the significant factors in migraine-prone persons to be 
resentment, anxiety,and struggle. These feelings stem from a history 
of essential deprivation of affection and the nature of the compensatory 
mechanisms acquired to manage these feelings. 
Alexander ( 1 ), recognizing that suppression of hostile impulses 
is a feature common to many persons and frequently found in the psycho-
somatic disorders, feels that the answer to the symptom of migraine lies 
in the stage of suppression of the hostile impulses. He states in his 
general textbook, Psychosomatic Medicine,"in all three diseases epilepsy, 
hypertension, and migraine -- destructive hostile impulses play an important 
- 16 -
role" ( 1, p. 161 ) • He attempts to relate spe'cific psychodynamic 
factors to symptoms by positing a three phase scheme of an aggressive 
reaction or atta:ck. These phases are: first, the stage of preparation 
in fantasy including the planning and visualization of the attack. This 
he calls the "conceptual phase." The second phase involves the "vegeta-
tive preparation" of the body with the attendant metabolic and autonomic 
phenomena. The third, or 11neuro-muscular,11 phase constitutes the consumma-
tion of the act through muscular action. Alexander interprets migraine 
as resulting from an inhibition of the aggression in the conceptual stage. 
This he supports with the observation that persons prone to migraine use 
intellectualizations as defenses, that they are "thinkers not doers." 
He also adduces some physiological associations in that where rage is 
inhibited and muscle action blocked, blood flow to the brain is presumed 
to increase. Additional presumptive evidence is the fact that increased 
intellectual activity is associated with dilatation of the blood vessels 
supplying the brain. His interpretation of the migraine is based on his 
general theoretical position which states, in effect, that, if feelings 
cannot be expressed verbally through action of the highest levels of the 
nervous system the concomitant action of tl1e vegetative nervous system 
continues and the system remains in a state of chronic tension. 
V. PSYCH0-PHYSIOLOGICAL FORMULATION OF MIGRAINE 
The studies in the literature that have been reported thus far de-
scribe the migraine-prone person as a driving, perfectionistic, generally 
intelligent, success-oriented, failure-sensitive, stress-reactive, inde-
pendent, persistent and security-seeking individual. Another important 
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characteristic is that for such a person the expression of hostile impulses 
through such media as verbal behavior or direct motor action is difficult. 
Tne excessive striving to meet self-imposed standards coupled with the 
sensitivity to criticism produces frustrations engendering hostility. An 
aggression-provolcing sit~tion appears to be particularly effective in 
evoking a reaction which is subseqtiently denied expression. 
The inhibition of overt reactions to aggressio~evoking stimuli is 
described in psychoanalytic terms as suppression of rage. The accompany-
ing and resultant tension is considered a state of psychological and phy-
siological stress which, if continued long enough or, if sufficiently 
intense, institutes the chain of events which culminates in a migraine 
headache. These postulated relationships are described most frequently 
by psychoanalysts. SuCh relationships stem from clinical observations 
and from the application of certain principles of psychoanalytic theory. 
Eay ( 22 ) offers a formulation of the relation and mode of interaction 
of personality factors in persons who are prone to migraine. Hay presents 
a description of persons susceptible to migraine which represents a syn-
thesis of the psychoanalytic formulation of the personality and behavioral 
dynamics of such persons. His description of these factors is in terms 
of physiological tension and tension management. While Hay claims that 
a migraine attack occurs only in those persons with a particular constitu-
tion, he feels that the personality features which daracterize a person 
prone to migraine are: 
(1) Motor and psychomotor activity is greater than normal and is not 
balanced by adequate motor and psychomotor relaxation. As a result of 
this the migraine-prone person lacks a regular rhythm of alternating activity 
and rest. 
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( 2) Psychomotor activity is accompanied by muscular m:rveroont and 
muscle tension. 
(3) Under the impact of an ideational stimulus, the motor reflex 
remains at hig~ tension levels for long periods. 
(4) The above produces a chronic tension state in the person. 
(5) There is a tendency to thought disruptions vlith obsessional 
thinking, rigidity, singlem.indedness, and sensitivity to criticisms of 
the self or ideas of personal failure as the more salient feature. 
The position that Hay seems to take is that the person prone to 
migraine is not only peculiarly sensitive to stress but also by virtue 
of his personality tUlable to manage stress reactions as effectively as 
others. He considers the maL~tenance of tension to constitute systemic 
stress which, i f continued long enough, or, if intense enough, culminates 
in a rrdgraine attack. 
VI. SU:WlMARY 
The present study u..71dertakes to investigate the class of behaviors 
refer1~d to as suppression of hostility as a personality attribute of 
individuals who have a history of cer tain physical symptoms known as 
migraine headache. As has been pointed out, many references have been 
made to the association of suppression of hostility and the personality 
structure of persons susceptible to migraine. Such references resulted 
from personality studies which depicted migraine-prone persons as having 
the ty-pe of personali t y in which suppression or repression of hostile 
impulses was a salient feature. 
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Certain psychoanalysts ( 6, 40, 54, 56 ), however; have contended 
that a central pr oblem area .for persons ·prone--to ·migraine is the area 
o.f management of hostile impulses. The psychodynamic factor considered 
central to the personality of such persons has been described as suppres-
sion of rage. This assumes that a particular symptom mechanism is related 
primarily to one emotional area of the personality. This ppsition is ex-
emplified by the following statement by Furmanski: rr one could explain 
the migraine attack as the physiologic autonomic manifestations accom-
panying inhibited hostilitr' ( 20, p. 29 ). Such a position emphasizes 
the relationship of emotion, its management, · and the migraine attack. 
Hay ( 22 ) , wh1.le not designating any particular emotions as primary, also 
holds that the attack is related to the interaction of the personality 
factors involvlng the management o.f ideational stimuli. Both positions 
emphasize the relationship of physiological activity to psychological 
stimulation. The analysts consider the migraine-prone person to be par-
ticularly vulnerable to hostilit~evoking stimuli. Although Hay does not 
emphasize hostility, he does emphasize a sensitivity to criticism and 
ideas of personal failure as being characteristic of such persons. Since 
the reaction to both criticism and failure is o.ften an arousal of hostility, 
the two positions can be seen as basically similar. Marcussen and Wolff 
( 38 ) have shown that this vulnerability to hostility and its management 
by inhibiting overt expression plays an important role in the precipita-
tion of an attack. Hay implies that the maintenance of tension functions 
in this manner. 
The importance of personality factors in determining the arousal of 
emotions, their management, and the appearance of the migraine syndrome 
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places migraine in the category of .psychosomatic disorders. Hay implies 
that the pertinent personality factors as well as the symptom may have a 
constitutional basis. The analysts, however, accept a psychogenic hypo-
thesis, i.e., the personality factors produce the symptom rather than 
the contrary. The way ·in which personality factors develop and are re-
lated to the ·.-symptom can be pres~nted in an abbreviated form. This re-
lationship is posited theoretically as stemming from an elaboration of 
patterns of behavior, developed in childhood, for dealing with deep seated 
feelings of insecurity and anxiety. These feelings are rooted in the 
deprivation of affection experienced by such persons and the consequent 
reaction of resentment which they fear to express because of anxiety about 
further alienation. Thus, while aggression-management is considered to 
have an important role in the precipitation of an attack it is assumed to 
have even more significance as a psychodynamic factor in the personality 
structure of persons with migraine. 
CHAPTER III 
STATEMENT OF THE PROBLEM 
I. NATURE OF THE PROBLEM 
The basic hypothesis of this study is: when a person who is prone 
to migraine is confronted with a hostility-provoking situation, he will 
suppress the overt expression of his emotional reaction. This process 
of suppression will be manifested in heightened physiological tension 
and in the inhibition of the overt, social expression of hostility. 
This statement is made against the background of the literature concern-
ing both the psychodynamics of hostility in persons with a history of 
migraine headache and the physiological concomitants of emoti ons. 
The above hypothesis involves assumpti ons concerning the relat ion-
ship of suppressi on t o hostility and of suppression to the personali ty 
structure of such persons. In order to place the hypothesis in a speci-
fic context, an elaboration of these relationships is necessary. 
Suppression may be defined broadly as a psychic process by which the 
expression of experienced affects is inhibited. In terms of our s tudy 
it has been defined ( p. 1 ) as a psychic process, which functions as 
an adjustive mechanism in the management of hostile impulses . Thus, 
with respect to hostility, suppression is a process whereby the expression 
of hostile impulses through the medium of overt action is inhibited. The 
operat ion of such a mechanism produces a situation of conflict since the 
inhibit ion of overt action does not remove the instigation to such action. 
Thi s instigation to act can be conceived of as consti tuti ng tensi on. 
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Similarly, the instigation to inhibit can be so conceived. Thus, an 
effect of suppression can be seen as an augmentation of tension, inasmuch 
as the tension to express is in conflict with the tension to inhibit. 
Hostility may be defined as negative feelings toward persons or 
objects which tend toward expressive behavior involving attack, cruelty, 
destructiveness or belligerence. Such behavior can occur on the level 
of overt muscular response or on the level of more controlled symbolic 
response, with or without verbalization. Associated with such feelings 
are less overt, internal behaviors which involve a preparation of the 
body physiologically for vigorous action ( 1). The overt behavior ex-
pressive of hostility is generally called aggressive behavior. Thus, 
~ession may be defined as the overt responses to impelling stimuli 
which engender hostility. Applying this to our defUnition of suppression 
as the process which is employed to inhibit the overt expression of hos-
tility, it can be seen as the process which functions to inhibit aggression. 
As was stated previously, the inhibition of overt action does not remove 
the instigation to such action. Rather, since suppression acts as a counter-
force it produces an augmentation of tension, and of the physiological 
activity accompanying and expressive of tension. Relating this to the 
assumptions stated above, suppression of rage can be considered as signi-
ficant in the etiology of migraine. This is true of both the attack 
and its precipitation. More importantly, however, suppression can be 
seen as an adjustive mechanism used in managing hostility, related to the 
personality structure of persons prone to migraine,and to the development 
of the personality in such persons. The association of this attribute 
as a distinguishing feature of persons prone to migraine depends on certain 
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assumptions concerning the personality characteristics of such persons. 
These assumed characteristics form a pattern which is considered common to 
these persons. 
The assumed personality pattern is seen as deriving from early life 
experiences and training in the management of hostile impulses, particular-
ly with respect to their expression by means of aggressive behavior. Learn-
ing to inhibit the outward expression of hostility results from withdrawal 
of love especially when the prohibitions to expression are violat ed. Such 
training induces feelings of insecurity and inferiority and leads event u-
ally to a terror of aggressive feelings because of the catastrophic con-
sequences of overt expression. This in turn engenders a feeling of panic 
over a real or feared loss of love. In time, the deep-seated insecurity 
and attendant emotions generalize into a tendency to react to threat of 
l oss, re jection,or frustration with a violent rage, which is denied out-
ward expression. The inhibition of direct expression results in a lear~ 
ing of other channels for the discharge of emotional tensions. The channels 
that t end to be learned are such socially approved, and hence ego-syntonic 
media,as hard work, increased effort and concentration, accepting increased 
responsibilit ies; in short, an intensified effort to excel, to do more or 
better than others. These adjustive processes do not prevent the accumu-
lation of tension; rather they lead to additional stresses which engender 
fUrther feelings of inferiority and inse~rity. Such feelings in turn 
stimulate aggressive impulses which are likewise inhibited. The inhibition 
of expression or damming up of the hostile impulses prevents the release 
of the tension engendered by the aroused hostility. 
The assumptions just presented represent, in the main, a schematic 
presentation of the relationship of management of hostility to the personality 
- 24 -
structure of migraine-prone persons as it is expressed by such psycho-
analysts as Alexander ( 1 ), Furmanski ( 20 ), Fromm-Reichmann ( 19 ), 
Johnson ( 23 ), and Eisenbud ( 12 ), The central conclusion from these 
assumptions seems to be that, because of the mode by which experienced 
affects such as hostility (anger and rage) are handled, tensions are devel-
oped, maintained,and accumulated. Since, as was stated earlier, emotional 
tensions are mediated throug~or associated wit~ fUnctions of the auto-
nomic nervous system, a state of systemic tension can ensue from emotional 
arousal. Also, a blocking of expression of an emotion could well result 
in a maintenance of tension in the entire system. This essentially is 
the position of Alexander with respect to the relationship of emotions 
and physiological fUnction. This is also implied in Hay's ( 22 ) position 
on the relationship of intense ideational stimuli and subsequent bodily 
reaction in persons suceptible to migraine. Such a position dealing with 
the psycho-physical relationships applicable to migraine is conceptualized 
in terms of a functional relationship between the psychic and the somatic 
processes, 
The designation of suppression as a basic personality attribute 
makes possible a study of its operation as a personality variable without 
reference to its role in the etiology of the migraine syndrome. This 
study is an attempt to investigate suppressj_on in the context of its role 
as a relatively constant feature of the personality. It is expected to 
be manifest in those aspects of general behavior having a relationship to 
the adjustment process in the face of hostility-evoking stimuli. Thus, 
the emphasis of this study will be on the relationship of a particular 
personality attribute which is characteristically employed by a specific 
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symptom group in the management of a particular class of emotions, i.e., 
hostile impulses. More specifically stated, this study is an attempt 
to investigate experimentally the operation of suppression as an adjust-
iva mechanism used by migraine-prone persons in achieving the inhibition 
of aggression as a response to aroused hostility. 
The testing of the assumptions involved requires measures of both 
psychological and physiological activity. This necessity arises from 
the fact that hypothetical constructs suCh as tension, hostility,and 
suppression are basically inferences from behavior. The requisite be-
haviors are both psychologically expressive actions and concomitant ph~ 
siological reactions. In this way behavior serves as an indicant of the 
assumed, underlying variable. The selection of the behaviors Which serve 
as indicants depends on a careful definition of the variables in question. 
The term tension will be used in this study to designate an inner 
state of the individual, characterized by a heightened activity level, 
occurring in response to stimulation,and functioning as a drive state 
(motive force) in that it motivates behavior in a direction which tends 
to reduce the intensity of the tension. This defirition permits one to 
assess the relative degree of tension occurring upon stimulation by the 
increment in activity level. The particular measures to be used in assess-
ing the increment in activity level will be discussed in the next chapter. 
The above definition ascribes an action-oriented character to the 
hypothetical construct tension. If tension can be construed as a need to 
act, then action should result in satisfaction of the need and reduction 
in tension. Conversely, failure to act or inhibition of the action should 
result in contj_nuance of the tension. This can be illustrated by Hay's 
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view of the behavioral cycle as consisting of the following phases 
arranged in this particular sequence: stimulus - tension- action -
relaxation. If some intervening event should prevent action ~··from 
occurring, then logically, the cycle would tend to remain at the stage 
of tension. This condition would hold until either some form of action 
ensued, or fatigue or other factors produced a dissipation of tension. 
While hostility can be considered as a stimulus to tension, it is 
also a response to stimulation. In the evocation of hostile .feelings 
as a response, research has shown that there is a relationship between 
frustration, the development of hostile feelings,and the perpetration 
of an aggressive act. This relationship has been demonstrated by Doob 
and Sears ( 11 ), Miller and Dollard ( 10 ), Lippitt ( 34 ),and Rosen-
zweig ( 41 ). Freud ( 18 ), in Mourning and Melancholia, states in 
effect that the basic reaction to an interferencelith pleasure-seeking 
or frustration is an aggressive attack on, or a feeling of hostility 
toward, the source of frustration. Miller and Dollard ( 10 ) in their 
development of the "frustration-aggression" hypothesis have demonstrated 
that, although aggression is not the only and invariant response to frus-
tration, it is a relatively frequent response and is high in the hierarchy 
of response patterns to frustration. The degree of instigation to aggres-
sion will, according to Sears ( 11 ), be a function of the amount of frus-
tration. This in turn is seen as dependent on such factors as the 
strength of the frustrated response, the amount of interference with it, 
and the nature of the interference. Frustration implies interference with 
the satisfaction of any vital need. 
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Applying these concepts to our stu~, hostility may be seen as a 
feeling which is instigated by the thwarting of a response sequence; it 
induces tension which is accompanied by an alteration of the physiologi-
cal bodily functions; and it impels to behavior in the direction of attack, 
i.e., aggression. When these conditions associated with the evocation of 
hostility are present and the expected behavior occurs the presence of 
hostility can be inferred. 
I t was s tated earlier that tensions are e~dencedin a heightened 
activity level. Hostilit y (anger and rage) has been shown to be associa-
ted with cer tain rather specific physiological phenomena. The physiologi-
cal characteristics of an anger reaction include increased blood flow to 
the br ain, vascular dilation, increased muscle tonus, increased heart rate 
and often increased blood pressure, increased stroke vol~and extra-
systoles. Alexander states that these characteristics can be particularly 
noted in an inhibited rage syndrome where overt behavioral means of re-
lieving tension are blocked. For purposes of this study muscle tension 
and heart rate have been selected as the physiological indicants of a 
hostility reaction. 
We have postulated that in migraine-prone persons the process by 
which inhibit ion of act ion occurs is suppression. Inasmuch as t he process 
of suppression cannot be measured direct l y , it must be approached in t erms 
of i t s effects. It is r easoned that these effects consist of an inhibition 
of overt action and an increase in tension. Since wehave defined overt 
action in r esponse to hostility-evoking st imuli as aggression, we can state 
t hat one consequence of the process of suppr ession is an inhibition of ex-
pressed aggression. Since we have defined tension as a heightened activity 
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level and have shown that tensions are accompanied by autonomic 
activity, another consequence of the process of suppression is an in-
crease in autonomic reactivity. These two factors serve as indicants 
from which the presence of suppression can be inferred. 
II~ PROBLEM RESUME 
The particular concern of this study is the investigation of 
suppression as a mechanism used by persons prone to migraine in the in-
hibition of aggression as a response to aroused hostility. The devel-
opment of hostility is related to frustration of a response sequence and 
to the denial of basic need satisfaction. Persons prone to migraine are 
seen as vulnerable to hostility stemming from their experience with re-
current, early frustration of vital needs. Such experiences lead to the 
learning of suppression as an adjustive mechanism. The experienced hos-
tility and suppression are int~relate~ in that hostility arousal 
induces suppression and the operation of the latter produces additional 
hostility which is also suppressed. Thus, the relationship can be seen 
as one in which hostility and suppression reinforce each other and 
perpetuate both chronic hostility and the use of suppression as a persis-
tent mode of adjustment. In time these tendencies become fixed as per-
sonality characteristics of migraine-prone persons. The symptom may 
also be viewed as resulting from the operation of this process. In turn, 
however, it also aggravates the process by acting as an additional source 
of frustration. 
In the light of this interpretation one can make two general predic~ 
tions concerning the reaction of migraine-prone persons to hostility-
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evoking situation: 
(1) The migraine-prone individual will be susceptible to hostility, 
i.e., he will experience excessive tensions when confronted 
with minimal frustrations. 
(2) The migraine-prone individual will suppress, i.e., inhibit the 
overt, social expression of aggression, as a characteristic 
mode of managing hostility. 
This study also makes certain general assumptions regarding the psy-
chology of hostili ty and its management. These are supported by the lit-
erature and clinical observation. The assumptions are: 
(1) Frustration, i.e., denial of basic need satisfaction, evokes 
hostility. 
(2) Hostility is expressed in tension both physiological and psy-
chological. 
(3) Expressed aggression tends to reduce tension • . 
(4) Inhibition of aggression tends both to heighten tensions and 
to maintain them. 
Expression of aggression in response to hostility is seen as the more 
characteristic normal response while inhibition of aggression is postulated 
as the more characteristic response of migraine-prone individuals. 
III. STATEMENT OF HYPOTHESES 
In terms of the above assumptions the following hypotheses can be 
deduced: 
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(1) Vfuen aroused by an aggression-provoking situation, migraine-
prone individuals will be in a state of increased tension as manifested 
in heightened muscle tension and increased heart rate, relative to a 
group of non-migraine-prone individuals. 
(2) ~~en aroused by an aggression-provoking situation, migraine-
prone individuals will verbalize less aggression, i.e., expression of 
experienced affect, relative to a group of non-migraine-prone individuals. 
(3) When aroused by an aggression-provoking situation, migraine-
pr one individuals will remain at a higher l evel of muscle tension and 
heart rate for a comparable period of time, relative to a group of non-
migraine-prone individuals. 
To test the hypotheses, the study will compare~ equated groups of 
migraine-prone persons with persons not prone to migraine, with respect 
to the variables stated. The use of a control group and quantification 
of the obtained data represent two advantages of this study as compared 
with the more observational methods used by the psychoanalysts, who have 
formulated the hypothesis of suppression of rage as the psychodynamic 
factor in migraine. The eXJerimental study and demonstration of suppres-
sion of aggression as a personality attribute which characterizes persons 
prone to migraine has to date been lacking. 
CHAPTER IV 
METHODOLOGY 
I. DESIGNATION OF VARIABLES 
This s t udy, as defined in the previous chapter, attempts to investi-
gate experimentally the process of suppression as a personality attribute 
in persons prone to- migraine. This adjustive mec.~anism is seen as the 
characteristic mode by which such persons manage their aggressive i~ 
pul ses. It is expected that when a group of migraine-prone individuals 
is confronted with a situation which provokes aggressive feelings they 
will inhibit the overt, social expression of these feelings. Also, if the 
principal medium for the expression of t hese feelings is restricted, by 
the situation, to the medium of verbal expression, then suppression will 
be manifested by a lack of verbalized aggression. Concomitant with this 
inhibition of verbal response, it is expected that certain physiological 
functions will show a change, the direction of which is toward heightened 
activity. This increa~e in physiological activity will be considered as 
evidence of tension. We expect that the migraine-prone will be differe~ 
tiated from normals in the degree of physiological arousal by stimuli 
designed to provoke aggressive feelings, the degree of recovery from this 
arousal, and in the frequency with which aggressive feelings are verbalized. 
In order to test the hypotheses formulated in Chapter II, this investi-
gation will employ the following variables• 
A. Independent Variables 
1. Migraine 
2. Provocation o£ aggression 
B. Dependent Variables 
1. Two physiological functions 
a. Muscle tension 
b. Heart rate 
2. A psychological fUnction - verbalized aggression 
II. SUBJECTS 
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The first independent variable o£ this study involves two groups 
o£ subjects. The method o£ v~Jing this variable was to select subjects 
on the basis o£ presence or absence o£ a history o£ migraine headache. 
The subjects with such a history will be designated as the migraine group. 
This does not imply the active presence o£ the symptom at the time o£ 
the testing, but is a purely functional description. The subjects with-
out such a history are designated the control group, i.e., they serve as 
a control £or the £actor o£ migraine. 
A. Migraine Group 
The migraine-prone subjects or migraine group were selected £rom 
subjects with an established diagnosis o£ migraine headache based on the 
following criteria: 
~ J Recurrent headache, preferably, but not necessarily, hemicrania~ 
in type. 
(2 J Associated visual symptoms, such as scotomata, blurring of 
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vision, herndanopsia, or £lickering. 
(3) Temporary gastric symptoms, such as nausea, vomiting or dry 
retching. 
The evidence that subjects met these criteria was obtained £rom 
three sources: (1) the diagnosis; (2) whenever possible, con£irmation 
£rom the physician treating the subject; (3) the subjects' report o£ 
symptoms, as given in the initial interview. Such questi oning and report 
may have contained some distortions o£ the £acts. Lacking evidence to 
the contrary, however, the policy adopted was to accept the report at 
£ace value• 
All o£ the subjects with a history o£ migraine were: white, male, 
veterans, between the ages o£ twenty and £ifty, receiying medical out-
patient treatment only £or their symptom o£ migraine, without major 
medical, eurgical, or psychiatric problems. The possibility o£ emotional 
di£ficulties requiring psychiatric attention, or the ef£ects o£ psychia-
tric treatment influencing the reactions under investigation, vms the 
·rationale £or excluding this £actor in both groups. 
B. Control Group 
The basic criterion for selecting the control group was the absence 
of migraine headache. The particular group used in this experiment was 
another patient group with the symptoms o£ hay fever and/or asthma. The 
specific criteria for selecting the control group were: 
(1) Established diagnosis o£ hay fever andjor asthma. 
(2) Receiving active, outpatient, medical treatment. 
(3) No emotional problems requiring psychiatric treatment. 
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All of the control subjects were white male veterans between the ages of 
twenty and fifty, without major medical or surgical problems. The match-
ing of the groups on these variables was an attempt to control the effects 
of outpatient treatment and veteran status by including these factors 
in both groups. The possibility of one group having more at stake in the 
experiment and of this factor being reflected in the measures used made 
the control of such conditions imperative. 
There was no reason to believe that there was a marked difference 
in the age distribution of the two symptom groups. The assumption that 
random selection would yield comparable groups on this variable was 
supported by the finding that, in the groups selected, the mean ages 
were: Migraine group, 36.0 years,and Control group,34.7 years. The diff-
erence was tested and found to be non-significant ( P> .b.O ) • The educa-
tiona::B level also ;ere found to be comparable. The average years of 
education for the groups .were: Migrairegroup, 12.4,and Control group, 
12.3. Complete ir~ormation is reported in Appendix A. 
c. Selection Procedures 
All subjects were asked to volunteer their participation in the 
experiment. The method of selecting on a volunteer basis entails some 
risk of obtaining a biased sample and a controlled selection is prefer-
able, but not always practicable. This risk was reduced by randomly 
selecting names of subjects from lists furnished by the physicians in 
charge of the clinics where the patients received their treatment. Each 
subject was sent a letter signed by this physician. The letter stated 
the research nature of the project and asked the patient's cooperation. 
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The groups used in this experiment were draym from the patients who 
volunteered to participate. 
III. SITUATION DESIGNED TO PROVOKE AGGRESSIVE FEELINGS 
The second independent variable in this study is the aggression-
prpvoking or stress situation. This variable was manipulated in time 
by introducing each subject to a standard stimulus situation in the ex-
periment sequence pre-stress, stress, and post-stress. 
In order to compare the groups with respect to their management of 
aggressive impulses, it is necessary to arou.se or provoke such feelings. 
This aspect of the problem requires a standard situation or task which 
can evoke aggression. The literature on the means of provoking aggression 
and thus creating stress, demonstrates that certain elements are required 
for such a situation to be effective. Some of the requirements are that 
the task be ego-involving, the goal be attainable but its achievement 
thwarted or caused to suffer interference, and that some threat to the 
personality be present. In addition to these criteria, it was felt that 
a situationWich encouraged the sense of failure in performance as an ego-
threat would be particularly effective in producing the reactions being 
investigated in this study. On theoretical grounds, it seemed reasonable 
that the direct accusation of failure would tend to facilitate the associa-
tion of failure with a loss of self-esteem and thus intensify the ego-threat 
in the situation. This was felt to be particularly true, if such accusations 
were perceived as a part of the immediate interpersonal relationship. Another 
consideration was the expectation that the use of direct, personal accusation 
would tend to facili tate the production of an aggressive reaction as the 
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more specific response to the frustrating experience. 
A. Description of the Test 
The particular task, selected to function as the stress-inducing 
situation, was the University of Wisconsin Card Sorting Test. This 
test was designed primarily as a concept formation measure and has been 
used for research in this area. This function of the test is reported 
in the literature by Jones ( 24 ), Berg ( 5 ), Fey ( 14 ), and Grant 
( 21 ) • Some preliminary work by Wyatt and McCue ( 58 ) . suggested the 
use of the test as a stress-inducing agent. The test administered was 
amended to incorporate a punishment-for-failure aspect to meet the re-
quirements of thi s study. 
The test materials consisted of a pack of 4" x 611 cards including 
four stimulus cards and sixty-four response cards. The cards were so 
devised that each card contained from one to four identical forms of a 
given color. The four forms used were a star, circle, cross, and tri-
angle. The colors were red, yellow, green, and blue. Thus, any parti-
cular card might contain four red stars, or two green circles, or any of 
the sixty-four possible combinations of colors, numbers, and forms. Any 
given card could be sorted or categorized according to the color, number, 
or form that it contained. The four stimulus cards were, in order of their 
presentation: first, three yellow crosses; second, one red triangleJ third, 
four blue circles; and fourth, two green stars. 
B. Method of Administration 
The four s t imulus cards were placed before the subject from the left 
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to right in the order named above. A plain, white, 3" x 5" card with 
the word "Failures," printed in red letters was placed to the right o~ 
and below the last stimulus card. The subject was given the pack o~ 
response cards and was instructed in the following manner: "I want you 
to place these cards in ~our groups below the cards you see lying on 
the table. Whenever you are wrong in placing a card, a buzzer will 
sound. Vfuen a buzzer sounds, place the ~ailed card to your right and 
below the failure sign. You have ~i~teen minutes to sort the cards so 
try to work care~ully and accurately. The buzzer will tell you whether 
you are right or wrong." 
The criterion ~or sorting the cards was arbitrarily determined by 
the examiner and was standard for all subjects. The particular criterion 
used was to declare certain cards right or wrong in a pre-determined order. 
Thus the examiner declared the ~rst two cards wrong, the next three right , 
the ~allowing card wrong, etc. The complete order o~ right and wrong is 
reported in Appendix B. The last three cards were all declared ~ailures. 
Each ~ailure was signalled by a two second buzzing ~rom the buzzer. This 
objective punishment was augmented at certain intervals by the examiner:'s 
accusing the subject o~ ~ailure. After nine failures the examiner would 
berate the subject by saying, "You are not doing as well as I expected. 
Why don't you try harder?" Similarly, after ten more ~ailures the subject 
was told, '~ou are actually doing quite poorly. I want you to stop now and 
wait for a few minutes. Try to figure out what you have been doing wrong." 
The examiner then abruptly le~t the room and returned in three minutes. 
On his return, the remaining ~ifteen cards were sorted, eight of which were 
called ~ailures. The cards were removed, without explanation, and the next 
task instituted. 
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Although there were three aspects to the card sorting task, it was 
treated as a unit or s ingle condition for both groups. The purpose was 
to arouse aggressive feelings as a reaction to a punishment-for-failure 
situation. Both impersonal and personal means were employed to indicate 
failure and to serve as punishment for failure. The impersonal aspect 
was the standard, timed, two second buzz. The personal means of punishment 
were the direct accusations of failure administered by the examiner and 
the punitive manner in which they were delivered by him. Thus, the card 
sorting task was defined as the operation used to provoke aggression. 
The prediction was made that the migraine-prone subjects would show 
a different reaction pattern to such a situation than would subjects not 
prone to migraine. The difference in reaction pattern was expected to 
appear in the psychological reaction, i.e.,verbalized aggression and in 
autonomic reactivity, i.e., changes in certain physiological functions. 
These phases of the reaction pattern to an aggression-provoking situation 
as defined by the operations used to assess them constitute the dependent 
variables of this study. The two physiological functions selected for 
use in this study were muscle tension and heart rate. The direction of 
the expected reaction to an aggression provoking situation, as shown in 
these variables, is an increase in muscle tonus and an increase in heart 
rate. 
A. Muscle Tension 
The measure of muscle tension employed in this study was the recording 
of the electrical potential of the frontalis muscle. The recording of this 
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muscle potential was made by an electroencephalograph machine and the 
tracing so obtained was an electromyogram. Since this machine is common-.. 
l y designated in the literature as an EEG rnach:lne or recorder, we will 
also use the abbreviated .form. The particular instrument used in this 
study was the Grass Model III, equipped with A. C. amplifiers and using 
magnetic coil, ink writing pens. The myogram, obtained by means of the 
inked tracings produced by the EEG recorder, permits an interpr~tation 
of the state of tension in a muscle. This interpretation is based on the 
frequency and amplitude changes in the electrical discharge emanating 
from the muscle. Increase in muscle tonus is reflected, basically, in 
an increase in electrical discharge from the muscle. 
The correlation of muscular activity with emotion has been established 
by such research as that of Tniesen ( 50 ), u~ing the masseter muscle; 
1~lmo and Shagass ( 36 ) in their studies of reactions to stress; Ax 
( 4 ) in his study of physiological reaction patterns to fear and anger; 
,Kennedy ( 30 ),using supra-orbital muscles as a measure of "alertness"; 
and Jost et al. ( 26 ) in their studies of reactions to stress. The works 
cited and other reported studies all tended to confirm the use of muscle 
potential as a valid measure of tension. 
The selection of the frontalis muscle as the particular source for 
recording potentials was dictated by several considerations. The litera-
ture on headache reveals a relationship between the symptom and muscle ten-
sion in the head and neck ( 36, 37, 57 ). The frontalis is a muscle which 
is relatively relaxed, i.e., does not maintain a degree of tonus which 
would produce a marked electrical discharge under resting conditions. It 
is subject to involuntary control. It is situated anatomically and 
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functionally so that it is relatively unaffected by such movements as 
postural changes, head movement, swallowing,and eye blink. While such 
movements could themselves be considered indicators of tension, an 
attempt was made to keep the ~Jogram as clear as possible of these 
sources of artifacts. 
The myogram as obtained by the means stated is a valid, objective ~ 
indicator of tension alterations in a muscle. One problem with such a 
';. 
record is the difficulty in quantifying the data garnered from this 
source. Various means have been used to manage this problem with some 
success. Ax ( 4 ) constructed an electronic integrator which recorded 
changes, measured in terms of units of deviation from a continuous base 
line. Malmo et .al. ( 36 ) used the method of clinical comparison of 
potentials during specific time periods. 
To avoid some of the difficulties encountered in previous studies 
and to provide a reliable, accurate, and convenient means of managing 
the obtained muscle potential data, an electronic integrator and inte-
1 gral computer was used. The apparatus was constructed to receive, in-
tegrate,and record, by activating an ink writer, the electrical activity 
of the muscle. The unintegrated potentials, recorded in the form of a 
myogram, were fed simultaneously into the integrator and computer. These 
potentials were then recorded as tallies or 11Pips 11 on the record directly 
below the unintegrated or raw muscle potential data. The machine was sen-
sitive to both amplitude and frequeney changes which influence the total 
electrical energy output of the muscle. The integrator-computer was linear 
1 This machine was designed and constructed by Mr. John Degelma.n, an 
electronics engineer. 
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in function so that direct comparability of muscle action during different 
times or activity phases was possible. The general operation of the machine 
was such that as muscle tonus increased,producing more electrical energy, 
more pips were recorded. Correspondingly, as muscle tonus decreased,the 
number of pips also decreased. A count of pips for any given length of 
time furnishes the informat~on from which a curve of muscle tonus can be 
drawn. This curve is considered an accurate reflection of the muscle 
tonus changes as they are represented in the electrical potentials of the 
muscle. 
Since the integrator-computer could record all electrical impulses 
without discriminating as to their source, it was necessary to control 
for sources of possible artifacts. Some more likely sources of such arti-
facts were brain potent ials, and high amplitude slow potentials. Two 
control f actors were used to prevent these obtrusions. First, the muscle 
recordings were made at an amplitude sensitivity below the usual range 
required for recording of brain potentials so that such potentials were 
not registered. Second,the integrator-computer was designed to filter 
out all frequencies below five ~cles per second. Since the action po-
tential of the muscle vre were recording was expected to range from six 
to five hundred cycles per second, the likelihood of contamination by 
artifacts of the type described was adequately prevented by available 
techniques in both the design and operation of the integrator-computer. 
In addition, since the response range of the instrument was from five 
cycles per second to 5;000 cycles per second, it was more than adequate 
for recording the electrical activity of the muscle used in this study. 
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The advantages of such an objective, quantifiable record of muscle 
action are obvious. Forbes ( 15 ) , using a similar machine in a current 
study -with EEG, has obtained action curves more reliable than those curves 
obtained by other methods of analyzing unintegrated recordi.11gs. A photo-
graphic reproduction of the integrator-computer recording of an actual 
record can be found in Appendix C. 
A schematic diagram of the integrator-computer is presented in 
Appendix D. The use of this integrator-computer to measure the physiolog-
ical reaction to varying experimental conditions, as reflected in muscle 
potential changes, made possible a more specific operational definition 
of muscle tension. The unit of measure employed was the number of pip 
counts per minute as furnished by the data of the integrator-computer. 
A continuous recording of muscle potential was made, but specific periods 
of activity were used to compare the groups. The use of such a recording 
permitted the IlBking of comparisons during conditions of rest, of compari-
sons of changes during stress, and of measurements of the degree of recovery. 
B. Heart Rate 
The second objective physiological function used in this study as a 
measure of tension was heart rate. Many of the studies referred to in con-
nection with muscle potential ( 4, 29, 36, 37, 49 ) also employed heart 
rate with results similar to those obtained from muscle potentials . The 
general finding is that increased heart rate jndicates increased tension. 
This relationship has been observed in various groups, including normals , 
neurotics, schizophrenics, hypertensives, and other symptom groups . In 
the light of these studies, it was felt that an additional me asure of 
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reaction to stress would be changes in heart rate. Since the EEG machine 
is equipped to record electrocardiograms, it was the recording instrument 
used for this vari.able. The unit of measure employed in analyzing the 
data on heart rate was the number of beats per minute. The length of 
the tasks involved in the experiment dictated the use of a minute as a 
representative unit of time. This had the adv·antage of being long enough 
to present a fairly stable picture of the heart rate e It was also suffi-
ciently brief to re.fiect any changes that md:ght~..occur. 
C. Verbalized Aggression 
Two masures were sel.ected to assess the psychological aspect of 
the reaction to the aggression-provoking situation. The particular reaction 
to be assessed was the verbalization of aggression. 
The prediction was made that the migraine groups would verbalize 
aggression directly toward the provoking person, object, or situation less 
frequently tha..'"l would the control group. To test this adequately, mea>ures 
were required which were capable of assessing the reactions to an aggression-
provoking situation and also of reflecting the direction of the aggression, 
if expressed. 
These operations also provided a means of releasing tension through 
the nedium of verbal expression. Thus, an opportunity for achieving some 
catharsis within the experiment other than by spontaneous verbalization 
· was incorporated into the experinental design. The degree to which the 
groups differed in utilizing these mans :m.ay be seen as the effects of 
suppression. 
The particular measures employed were the Rosenzweig Picture Frustration 
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Test and a QuesM.onnaire const:ructed specifically for this e:xperiment. 
le Rosenzweig Picture Frustration Test 
The Rosenzweig Picture Frustration Test ( 43 ) or P-F ~est was 
specifically designed to assess an individual's characteristic mode of 
handling frustrating e:xperiences. It is also sensitive enough to re-
flect the direction of an aggressive response, am specific scoring 
categories for classifying the direction of aggression are available. 
The three categories used to classify the direction of aggression are: 
extrapmitiveness, defined as the turning of aggression onto the envir-
onment; intropunitiveness, the turning of aggression by the subject upon 
himself; and impunitiveness, or evasion of aggression by an attempt to 
gloss over the frustration. In scoring symbols these are labeled E, 
I, and M scores respectively. In its usual administration and scoring 
the Rosenzweig P-F also provides a JD9ans for assessing the type of reac-
tion. The types of reaction are classified in terms of whether the 
barrier causing the frustration is emphasized.~~ whether the defense of 
the ego predomin-ates, or whether the solution of the frustratirtg problem 
is emphasized. These types of reaction are designated respectively as 
obstacle-dominant, ego-defensive, and need-persistent. Since our hypothe-
sis concerning verbalization of aggression pesited a difference between 
the groups in the expression of aggression directly:'bward a person or 
situation, the e:xtrapunitive score on the Rosenzweig P-F seemed an appro-
priate measure. This is demonstrated by the fact that extraptmitive 
or E responses are defined as those in which hostility, resentment, anger, 
or bla1D9 are turned against so1D9 person or thing in the environment. 
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In order to facilitate the use of the Rosenzweig as a research 
tool, it was modified from a free response to a multiple choice instru-
ment. Such a change does not alter the empathy eliciting character of 
the original test, but does limit the extent to which a subject prejects 
his bias. The change made in the instrument was to present an extra-
punitive, an intropunitive, and an impunitive response to each picttire, 
and to ask the subject to select the response which he felt was most 
like what he would reply. The assumption underlying this forced choice 
is that the selected response reflects the same general mode or direction 
which the subject would express in a spontaneous or free response. 
The comparison of the groups as to f requenc.y of aggressive responses 
was to be made following the stress situation. This procedure was adopted 
to test the effects of suppression as evidenced in a lack of verbalized 
aggression. The use of Rosenzweig P-F after the stress situation and 
the forced choice nature of the instrument raised a methodological prob-
lem. In order to assess the differences between the groups after stress, 
some measure of the frequencr.ywith which extrapuniti~e responses were 
selected in the absence of stress was required. To meet this problem 
the test was divided into two equivalent forms for administration both 
before and after stress. This provided a means of equating the groups 
and thus assessing the post-stress results in relation to a pre-stress 
baseline. 
The following procedures describe the manner in which the Rosenzweig 
P-F was adapted, administered, and scored in order to provide a measure 
of the difference between the groups in verbalization of aggression: 
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(1) Samples of the various types of responses, given by actual 
subjects to each of the twenty-four pictures, were obtained from Rosenzweig's 
-·· Scoring Ma...Tiual ( 44 ) • The listed responses contain examples which involve 
only one directional scoring factor, e.g. , extrapunitiveness, intropuni-
tiveness,or impunitiveness; and also examples which involve one or more 
directional scores in combination. Only those examples which contained 
a single directional score, i.e., E, I, M, were included in the list from 
which we s,elected responses. This list consisted then of responses 'Which 
were one directional., but were either ego-def'.ensi ve, obstacle-dominant, 
or need-persistent in type of reaction. No attempt was made to control 
for the type of reaction, although whenever possible the ego-defensive 
type was selected. Typical extrapunitive, intropunitive,or impunitive 
responses were selected for each card from this list of one directional 
examples. In cases 'Where more than one example of a particular response 
was listed, the response chosen for this study was selected at random. 
The primary selection principle was to choose those responses which pro-
vided maximum contrast in the direction of the expressed aggression . 
Three aJ.ternati.ve responses comprising typical E, I , and M responses were 
selected for each of the twenty-four pictures . 
(2) The pictures were placed on individual., plain white, 511 x 7" 
cards. The three altemati..-e responses were typed on each card and 
numbered. 
(.3) The test of twenty- four pictures was divided into two forms by 
extracting the twelve popular or expected responses to certain pictures. 
The number of popular responses -r.rns the same for each half of the 
test and comprised two E, two I, and two M responses in each half. The 
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halves were matched by use of these popular responses. The remaining 
cards were shuffled and assigned in a random order to one or the other 
half of the test. In this way the pictures utilized in each half and 
the order of their presentation were established. 
(4) The order in which the three alternative responses, E, I , or 
M, appeared on each card was determined by listing the possible permuta-
tions of the responses, e.g . , E M I, I M E, M E I, etc., and assigning 
each permu.tation a>number. The sequence of the various permuta:l:iions 
with respect to the presentat ion order of the twelve cards of the first 
half' was randomized by casting a die . The sequence so established was 
repeated on the second half of the twelve cards.,. thus equating the two 
halves. 
(5) The test. was administered at two points in the experiment . 
One half was administered prior to tl:e aggression-provoki."'lg sitmtion 
and the other after the situation. The order in which the halves were 
given was alternated in each group. 
(6) The test was administered with the following instructions: 
"Each of the pictures I will show you contains two or more persons. One 
person is always shown saying certain words to another. For each picture 
I want you to tell me the number of the sentence that is mst like what 
you would actually say or really reply if yo1,1 were in these situations. 
Work as quickly as you can and avoid being humoro"US. When you have an-
swered a card.,. place it face up, as you see i t , to your right." For 
the second half the subject was told, 11 I want you to do these pictures ." 
The subjects' responses were recor ded on a score sheet prepared for 
this study. A copy can be found in Appendi."'t E .. 
- 47-
The primary purpose of this measure was to assess the direction of 
verbalized aggression. The score used as a measure of this direction 
was the extrapunitive or E score. For purposes of this study both the 
i.Tltropunitive and impunitive, i . e e1 I and M scores, were considered denials 
of aggression. The unit of measure of verbalized aggression was the 
change in the frequency in the selection of extrapunitive responses follow-
ing the aggression- provoking situation. The groups were expected to 
differ in the extent to which they showed increase in E score following 
" 
. exposure to an aggression-provoking experience. The expected direction 
of the difference ·was toward relatively little increase of extrapunitive, 
E, responses in the migraine group. 
2. Questionnaire 
A second measure of verbalized aggression, used in conjunction with 
the Rosenzweig P-F, was a Questionnaire. Its purpose was essentially 
the same and in addition it provided a measure of the consistency of the 
inhibition of verbalized aggression in response to an aggression-provoking 
situation. 
The Questionnaire consisted of twelve questions ranging from general 
to very specific questions. All questions were directed to the subject 
and his specific reactions. No preliminary instructions were given and 
al.l questions were asked of the subjects by tm exar ..1i.11er. The answers 
were recorded verbatim. Examples of the questions asked are: 
1. How did you feel about this testing? 
3 ~ Were you angr.r with the experimenter? 
5. If you could have done what you felt, like doing you would have 
- - - '@Iii - -. 
7. Did the buzzer make you angry? 
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A complete list of the questions can be found in Appendix F. 
The answers to these questions were scored for the expression of 
aggression by three judges. The judges were instructed that aggressive 
feelings were presumably aroused by the aggression-provoking sitmtion 
and that they were to score whether such feelings were expressed toward 
the experimenter, the tests, the situation, or so:ne object in the situa-
tion. The complete scoring criteria used by the judges is reported in 
Appendix G. Reliability of the judges' scorings was tested. The number 
of aggressive answers given to the questions was the unit of measure . 
used to assess the verbalization of aggression as evidenc.ed in the Quest-
ionnaire. Since each subject had the same total number of questions and 
responses, we expect the groups to differ with respect to the verbalizing 
of direct aggression toward the person, objec~ or situation which provokes 
aggressive feelings . The direction of the expected difference is toward 
fewer aggressive responses being given by persons prone to migraine . 
V. EXPERllmNI'AL PROCEIDRE 
The comparisons made in this study were based on the assumption 
that the groups would differ in their reactions to aggression-provoking 
stimuli as a function of the personality dynamics associated with persons 
susceptible to migraine. The procedures used to provoke aggression and 
the measll["es used to assess the reaction have been described. A more 
detailed view of the total experiment can be obtained from the following 
descr.iption of the specific experiences of a subject as they occurred in 
temporal sequence. 
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1. The subject was seated in a comfortable chair and a ten minute 
in "b3rview ensued. The purpose of the interview was to obtain personal 
history data including such items as age, education, symptomatology; and 
other pertinent facts. 
2. The subject was taken to the air-conditioned, shielded room and 
seated. The electrodes were applied by the technician and anchored with 
scotch tape. The electrodes, standard silver discs" were placed as follows: 
a. Two were placed approximately two inches apart, over the 
frontalis muscle . 
b . Two were placed about two inches apart at the base of the 
occiput and over the nuchal muscle . 
c . One electrode was placed on the lobe of the left ear and 
another on the left forearm about two inches below the elbow. 
d. A ground electrode was attached to the right ear lobe . 
3. The subject was asked to relax and be comfortable . He was 
cautioned not to move about too Im.lch, but to keep his gaze within a 
restricted area of the room. All of the procedures mentioned thus far 
preceded the experime..11t. After a check on the electr odes and a fevr 
seconds test of trerecording, the first phase of the experiment was begun . 
4. An initial resting record was taken with the examiner out of 
the room. The length of this record was five minutes for all subjects. 
5. The exami...11er returned and instructed the subject for the 
Rosenzweig Picture FrUstration Test. This half of the test contained 
twelve pictures and the average length of time for answering was about 
three minutes . 
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6. The Card Sorting Task was presented and the subject instructed 
to sort t he cards into four groups. The first part of this task required 
about six minutes. 
7. After nineteen failures the subject was stopped and ~e exa.nrlmer 
left t...he room. This period was a standard three minutes for all subjects. 
8. The exami..ller returned and the card sorting was res'llm:1d. This 
second part of the card sort required about two minutes. 
9. The second half of the Rosenzweig P-F was presented and again 
required about three minutes. 
10. The Questionnaire was presented and the examiner asked the 
questions directly, recording all answers verbatim. It required about 
six minutes to answer the twelve questions. 
ll. The subject was instructed to relax for a few minutes and was 
told that this would conclude the experiment. This resting period lasted 
for five minutes. The examiner left the room. 
12. Following the final rest period, the examiner returned, the 
electrodes were removed and the subject given an explanation of the exper-
iment. He was reassured as to the adequacy of his performance, told 
of the arbitrary way in which failures were defined, and thanked for his 
participation in the researCh. 
The total tilre required of each subject was about one hour. The 
specific experimental tasks required about thi.rty-five minutes per sub-
ject. While recordings were made continuously throughout this period, 
only the recordings during specific phases of activity were anal;yz ed l:lld 
tha groups compared on the obtained data. The phases of activities used 
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in ~ing these comparisons were as follows: 
(1) The initial five minute rest period. 
(2) The total stress period consisting of card sorting, three 
minute waiting period, and resumed card sorting. These three activities 
were treated as a unit and defined as the aggression-provoking situa-
tion or stress. 
(3) The final five minute rest period. 
CHAPTER V 
RESULTS 
The findings of this study confirm the general hypothesis that 
persons susceptible to migraine tend to rely on suppression in managing 
hostility. This confinnation derives from the fact that all three ex-
perimental hypotheses are supported by significant differences between 
the migraine and control groups. The results obtained in testing each 
hypothesis are reported individually. 
I. HYPOTHESIS I 
When aroused by an aggression-provoldng situation, migraine-prone 
individuals will be in a state of increased tension as manifested in 
heightened musCle tension and L~creased heart rate, relative to a group 
of non-migraine- prone individuals. 
A. Operational Hypothesis (1) - Muscle Tension 
The migraine group will show a significantly greater increase in 
muscle tension (defined as pip counts per minute) during the aggression-
provoking situation than will the control group. The hypothesis tested 
was the nulJ. hypothesis, "Which states that there is no difference between 
the groups. This was tested against the class of alternative hypot..l-J.eses 
which states that there is a difference between the groups in the direc-
tion of greater muscle tension for the migraine group. The results show 
that the null hypothesis can be rejected and the hypothesis of greater 
muscle tension in the migraine group tends to be confirned. Table I , 
Part A, shows that the dif f er ence between the migraine group mean of pip 
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TABLE I 
MIGRA.JNE AND CONTROL GROUPS CCW'ARED FOR MUSCLE TENSION 
(MEAN PIPS/MINUTE) DURING THREE EXPERIMENTAL PHASES 
Subjects N Initial Rest Stress Final Rest 
A. Total GrouEs 
Migraine 26 18.93 !51.58 30 .. 81 
Control 26 1.5. 42 33 .19 ·16.43 
Migraine-Control 3.51 18.39 14. 38 
t 1. 36 2.,10 2 .. 26 
p 
.,-.10 -<.025 '(.025 
B. GrouEs Matched for Initia.l Rest, 
Migraine 11 16.56 47.26 
Control 11 16.43 29 . 75 
Migraine-Control .13 ~9.51 
t .. 18 13.09 
p Non-significant ~001 
c. GrouEs Matched for Stress 
Mi graine 10 27 .. 77 14.62 
Control 10 27;,64 12.92 
Migraine-Control .13 1.70 
t . 024 4.82 
p Non-significant ~.Ol 
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counts per minute of 51.58 and the control gro11p mean of 33.19 tested by 
a t test ( 55 ) is significant ( p~.025 ), in the predicted directioh. 
This permits the inference of greater tension arousal in persons prone 
to migraine . 
Interpretation of this difference in tension leyels during stress 
requires information concerning the comparabi"ity of the groups' tension 
levels prior to t he stress situation. Figure 1 is a graphic represen-
tation of the relative similarity during rest and the marked differences 
d1ITing stress. The migraine group mean for the rest period was 18.93 and 
the control 15.42. A t test of the difference in means ( t ::. 1 .36, 
p >·10), showed that the difference was not s ignif icant. 
The fact that the stress period was preceded by the first half 
of the Rosenzweig P-F test raised a question as to whether the obtained 
differences during stress were i_n effect a carry-over from the reaction 
to the Rosenz>'fej_g. The method used to isolate the stress effect was to 
match migraine subjects with control subjects during the initial rest 
and compare them during the Rosen~Teig P-F and during stres~. Migraine 
and control subjects were matched on the basis of having mean pip counts 
per minute for the initial rest which did not differ by more than one 
pip. Eleven pairs were obtained by this matching. 
Figure 2 shows the similarity of the groups d1~ing the initial rest 
and Rosenzweig, while also shmqing the marked differences, during stress. 
Since the tension level during the Rosenzweig was approximately the same 
as for t he last minute of the initial rest, no 13tatistical determination 
of the difference was made. Table I, Part B, clearly shows that the 
migraine subjects had a significantly higher tension level during the 
stress or aggression-provoking situation. 
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Muscle tension during three experimental phases. Migraine 
(N = 26) and Control (N = 26) group means during initial 
rest, stress, and final rest. 
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Muscle tension means of matched groups. Migraine and Control 
subjects (N ::: 11 pairs) matched on initial rest and compared 
for Rosenzweig and stress . · 
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Results, such as were obtained, could conceivably be a function 
of difference in the length of time that the groups were subjected to 
stress, inasmuch as the length of time required to sort the cards was 
not standard for each subject.. Consequently, the total stress time 
for the two groups was caJ.culated and a test of the difference was 
made. A t test of the difference between the migraine group m .an 
of 11.08 minutes of stress and the control mean of 10.88 minutes yielded 
a t of .236 ( p > .50 ). This finding of a negligible and non-signifi-
cant difference in the length of the stress time for the two groups 
nakes it clear that duration of stress did not contribute materially 
to the group difference in the measures of reaction to a tress. 
Figure 2 also demonstrates that the nature of the reaction to 
aggression-provocation was the same for both groups.. The magnitude 
and direction of the difference supports the hypothesis of a differen-
tial reaction in tension arousal as a function of the personality of 
persons who are migraine-prone . 
B. Operational HYpothesis (2) - Heart Rate 
The migraine group will show a significantly greater increase in 
heart rate (defined as beats per minute) during the aggression-provoking 
situation than will the control group. 
The hypothesis tested was the null hypothesis, which st.ates that 
there is no difference between the groups. This was tested against tm 
class of alternative hypotheses which states that there is a difference 
between the groups in the direction of greater increase in heart rate 
for the migraine group. 
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The results show that the null hypothesis can be rejected and 
· the hypothesis of greater heart rate in the experimental group tends 
to be confirmed. 
Table II, Part A, shows that the dif ference between the e:xperim n-
tal group mean heart rate of 93.68 and the control group mean of 88.23 
is significant ( p (.05 ) , in the predicted direction, as determined by 
a t test. 
A test of the comparability of the groups as t _o initial heart rate 
was made for the same reasons that were given with respect to muscle 
tension. A t test of the difference betWeen the experimental group 
100an heart rate of 84.85 and the control mean of 82.86 showed that the 
difference was not significant ( p ) .40 ) • A. graphic illustration 
of the similarity of the groups in :uean heart rate during the initial 
rest and the marked differences during the aggression-provoking situa-
tion is given in Figure 3. 
The saiOO matching procedures were used nth heart rate as were 
used with muscle tension. The basis for the matching was to select 
paired migraine and control subjects whose man heart rate was within 
one beat per minute during the initial rest. The fourteen pairs, se-
lected in this manner, were compared during s t ress and, as show.n in 
Table II, Part B, the migraine group had a significantly greater heart 
rate during stress. This difference is clearly demonstrated by Figure 
4 llhich shows the similarity of the groups during initial rest and the 
Rosenzweig P-F and the very marked deviations which occurred during 
stress. Since there was no significant difference in the duration of 
stress and the reactions to stress were the same in character for both 
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TABLE II 
MIGRAlNE AND CONTROL GROUPS COOPARED FOR HEAffi' RATE 
(MEAN BEA.TS/MINUTE) DURJNG THREE EXPERDIDJTAL HIASES 
Subjects N Initial. Rest Stress Final. Rest 
A. Total. Grou:12s 
Migraine 26 84.85 93.68 84.92 
Control 26 82.86 88.23 81.04 
Migraine-control 1.99 5. 45 3 .. 88 
t .757 1.89 1. 69 
p ).40 ( .o5 .. 05 
B. Grou12s Matched for Initial Rest 
Migraine 14 83.41 92 .55 
Control 14 83.21 89.64 
Migraine-Control .20 2.91 
t 15.95 
p Non-significant <.001 
c. Grou12s Matched for Stress 
Migraine 14 92 .. 61 84.92 
Control 14 92..57 81. 3 
Migraine-Control .04 3. 89 
t 4.95 
p Non-significant <· Ol 
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groups, i.e., an increase in heart rate, the significance of the de-
gree of difference in physiologic~! reaction supports the hypothesis. 
In sunmary, the magnitude and direction of the differences in 
the reaction of the groups to tre aggression-provoking situation, as 
reflected in toth of the physiological variables, supports the hypo-
tbesis that persons prone to migraine are aroused to a greater state 
of tension by such a situation. 
II .. HYParHESIS II 
When aroused by an aggression-provoking situation, migraine-prone 
individua1s will -verbalize less aggression, relative to a group of 
non-migraine prone individuals • 
A. Operational Hypothesis (1) -Rosenzweig P-F 
The migraine group will show less increase in the selection of 
extrapunitive responses (defined as E scores) on the second half of 
the Rosenzweig P-F than will the non-migraine group. 
The hypothesis tested states that the classification of increase 
in E score is independent of the classification migraine/non-migraine. 
This was tested against the alternative hypothesis that the increase 
in E score is not independent of the classification of migraine/non-
migraine, the relation being such that the migraine group will show 
less increase in selection of E responses. As reported in Table III, 
the obtained Chi-square of 25.00 is significant ( p <·001). The re-
sults show that the hypothesis of independence can be rejected am the 
alternative hypothesis of less increase in E score for the migraine 
group accepted. This permits the inference that migraine-prone persons 
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TABLE III 
CHI-SQUARE C<lAPARISON OF THE DIRECTION OF THE DIFFEF ... ENCE IN THE 
ROSEtiTZWEIG P-F EXTRAPUNITIVE SCORE POST-STRESS COMPARED WITH PRE-
STRESS SCORE FOR THE MIGRAINE AND CONTROL SUBJECTS 
Increased E 
Migraine 4 
Control 22 
26 
No Change in E 
15 
3 
18 
Chi-square = 25.09 
d .. :t. :: 2 
Decreased E 
7 
1 
8 
26 
26 
52 
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verbalize aggression less frequently than do persons not prone to mi~ 
gra:i.ne. In order to ascertain whether this difference reflected a 
difference in the frequency wi. th which E responses were selected 
i..nitially by the groups, the frequency of the E scores on the first 
half of the Rosenzweig P-F was tested by a Chi-square median test. 
The resultant Chi- square of .615 with one degree of freedom is non-
significant ( P>. . 40 ) • On the basis of this finding, we can reject 
the assumption that the 1ncrease in E score can be attr1buted to a 
difference between the groups with respect to the tendency to select 
extrapunitive responses. 
B. Operational Hypothesis (2)" - Questionnaire 
The migraine group will give significantly fewer aggressive re-
sponses to the Questionnaire than will the control group. The hypo-
thesis tested states that the classification above or below the midpoint 
of the distribution of aggressive responses is independent of the class-
ification migraine/non-migraine . This is tested ~ainst the alternative 
hypothesis that the classification above or below the midpoint is not 
independent of tre classification migraine/non- migraine, the nature- of 
the relation being such that more of the migra.in.e group will be below 
the midpoint. 
Testing the data obtained f'rom the tl:n-ee judges' scoring of aggres-
sive responses on the Questionnaire! necessitated determining the degree 
of -- ~areement between the judgments. The degree of such agreement was 
obta:ined by determining the coefficient of concordance ( 53a ) of the 
judgments. A coefficient W : 1 . 0 indicates perf'ect agreement and zero 
.. 
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indicates the converse. The obtained coefficient of concordance, 
W = .93, showed a high degree of agreement among the judges. An F test 
was us ed to determine the significance of this agreement and the obtained 
-...._ 
F = 27.41 Ydth 50 and 100 degrees of freedom was significant ( P<•OOl ). 
These findings permitted an ordering of the group data with respect to 
aggressive responses. 
The results show that the hypothesis of independence can be re-
jected and the hypothesis that the classification of above or below the 
midpoint of the distribution is not independent of the classification 
migraine/non-migraine tends to be confinned. This is demonstrated by a 
Chi-square median test of the groups' aggressive responses, which were 
dichotomized into the categories of above and belcwr the midpoint of the 
distribution. The obtained Chi-square of 5.29 shown in Table IV was con-
verted to a normal deviate, ~ = 2.30, and a one-tail test shows the result 
is sign]_fic<mt ( p • 01 ) • This demonstrates that the groups differ. This 
findin g · permits the inference that persons prone to migraine verbalize 
aggression less frequently than do persons not prone to migraine. 
C. Qualitative Findings 
The questions which appeared to discriminate the groups were 1, 3, 
5, 6, 10, and 12 vdth questions 1, 3, and 12 being the most discriminating. 
Question 3, which asked the subject directly if he was angFJ with the ex-
perimenter, elicited only three aggressive responses from the migraine sub-
jects as opposed to twelve from the control group . The general tendency 
for the migraine-prone subjects was to reply, "No, oh no indeed," "Not 
at all, you have your job to do, 11 "Oh no, you know the cards better than 
I do.11 Rather typical replies · from control subjects were, "I hoped you 
knew what you were doing," "Yes, I thought you were wrong, " 11 Certainly, 
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TABLE IV 
CHI-SQU.A..RE COHPARISON OF THE 11ill~BER OF' MIGRiti.t\TE AND CONTROL 
SUB JECTS ABOVE AND BELOVv THE MID-POIN'£ OF THE DISTRIBUTI ON 
OF AGGRESSIVE RESPONSES ON T!ill QUESTIONNAIRE 
Below Midpoint Above Midpoint 
Migraine 17 9 26 
Control 9 17 26 
26 26 
Chi-square = 5.29 
d.f. = 1 
p = .02 
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especially since you did.n 1 t explain what you wanted me to do •11 Question 
12 which asked the subject what he would do, if he had to take the test 
again, elici t ed these rather typical responses from the migraine-prone 
subjects, 11 I'd do it," "I ' m glad to help." By contrast the control sub- . 
jects gave replies such as, "I would refuse, " 11 I wouldn't do it unless 
I was given nnre information," 11 I don't see what good it would do," or 
"Under no circumstances, no sir, I wouldn't take it." 
This same difference was reflected in the spontaneous remarks of 
the subjects . Usj.ng the sam scoring criteria as ware employed on the 
Questionnaire , produced the following percentages making aggressive r e-
marks: migraine group, 20 . 3%, and control group, 67 . 1%. The total such 
remarks made by the groups were migrai..'le , fifty-nine , and control, eighty-
five . 
Clinically, the attitudes of the two groups also appeared quite diff-
erent. The non-migra ine- prone subjects were mor e definite in their state-
ments of aggression and, on occasion, demanded an immediate explanation 
or they threatened to stop working on the tasks . I n the migraine group 
such attitudes were not observed; the more characteristic behavior was 
to sit silent or sigh. 
The results on the Questionnaire and the other evidence introduced 
all tend to support the hypothesis that persons prone to migraine verba-
lize aggression less frequently than do persons not prone to migraine . 
III. HYPO'ffiESIS I I I 
When aroused by an aggression- provoking situation, migraine- prone 
individuals will remain at a higher level of muscle tension and heart rate 
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for a comparable period of time, relative to a group of non-migrain&-
prone individuals. 
A. Operational Hypothesis (1) - Muscle Tension 
The migraine group will show greater muscle tension (defined as 
pip counts per minute) during the Final Rest Period than will the con-
trol group. 
The hypothesis tested was the null hypothesis, which states that 
there is no difference between the groups . This was tested against the 
class of alternative hypotheses which states that there is a difference 
between the groups, the direction of the difference being such that the 
migraine group will show greater muscle tension . 
Table I, Part A (p • .53) shows that the null hypothesis can be re-
jected and the hypothesis of greater muscle tension in the migraine group 
tends to be confirmed. The difference between the migraine group mean 
of 30. 81 and the control group mean of 16. 43 is significant ( p <•02.5 ). 
Figure 1 (p . 55) graphically represents the differences between the 
groups during this period. 
Figure 1 also shows that the migraine group showed greater tension 
trJ8.Il the control group during the entire .Stress period. In view of this, 
the greater tension evidenced by the migraine group during the Final 
Rest Period might conceivably be attributed to the effects of this diff-
erence during stress. To control fo r the effects of this differ ence, 
the same matching procedure, as used previously, was employed to match 
migraine and control subjects d:urmg stress and oompare them during the 
Final Rest Period. This comparison, shown in Table I, Part C (p • .53) 
yielded a significant result ( p (. 01 ) • This penni ts the inference that 
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persons prone to migraine ranain at a higher level of tension or retain 
more tension for a comparable period of time. Since these results were 
obtained on the basis of a group mean for the entire periods of stress 
and final rest, a breakdown of the group :rm ans for each minute of these 
periods would answer the question as to the consistency of this differ-
ence. Figure 5 shows the variation of the group means of the subjects 
matched during stress and the consistent difference during the final rest. 
While during stress the matched migraine and control groups showed con-
siderable overlapping, dur:ing the final rest period the migraine group 
showed a higher tension for each of the five minutes. The magnitude and 
c:onsistency of the difference supports the hypothesis of greater tension 
for tm migraine group. 
B. Operational Hypothesis (2) -- Heart Rate 
The migraine group will show greater heart, rate (defined as beats 
per minute) during the Final Rest Period than will the control group. 
The hypothesis tested was the null hypothesis which states that 
there is no difference between tm groups. This was tested against the 
class of alternative hypotheses, which states that there is a significant 
difference between the groups,the direction of the difference being suCh 
that the migraine group will show greater heart rate. 
The results show that the null hypothesis can be reje cted and the 
hypothesis of greater heart rate for the migraine group tends to be con-
firiOOd. This permits the inference that persons prone to migraine remai.n 
at a higher level of tension or retain more tension for a comparable period 
of time . In Table II, Part A (p. 59) the difference between the migraine 
group nean heart rate of 84.92 and the control group nean of 81.04 was 
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tested by a t test and was f'ound to be significant ( J: = .o5 ) • The 
graphic representation of this dif'f'erence in heart rate is shown in 
Figure 3 (p. 60) . 
Since the migraine group had a greater heart rate during stress a 
question might be raised as to whether the obtained dif'f'erence was due 
to this greater increnent exclusively. Again, the matching procedure 
was employed and groups wer e equated f'or heart rate during stress and 
compared during the .final rest period. Despite the smaller sample ob-
tained by this method, i.e ., f'ourteen pairs, the use of' this more rigor-
ously controlled test yielded results that were significant ( p <·01 ) 
in t}1..e predicted direction, as can be seen in Table II, Part C (p . 59) . 
The same finding_ as reported with muscle tension was true of heart 
rate, i . e . , there was random variability between the groups during the 
individual minutes of the stress period, but a consistent, directional 
diff'erence obtained during the rest or recovery period . This finding 
is presented graphically in Figure 6 and the similarity of' the curve to 
the muscle tension curve in Figure 5 (p. 70) is apparent. 
The magnitude and direction of the di.ff'erences obtained by the use 
of' the two physiological measures tends to conf'irm the hypothesis. The 
confinnation, thus, permits the inference of a differential recovery 
from stress in the groups as a function of the personality of persons 
prone to migraine. While the experimental design did not permit a direct 
testing of the duration of tension, the results suggest that the inference 
of greater dura.tion of tension in the migraine-prone subjects is reason-
able. This is inferred from the fact that the migraine group did not 
recover as much in a comparable length of time as did the control group. 
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CHAPTER VI 
.DISCUSSION 
The three hypotheses t ested were based on logically derived con-
sequences of the process of suppression. This process was considered 
as a particular personality attri bute of persons prone to migraine. 
Specifically, it was assumed that , when such persons were f aced with 
aggression- provoking sti muli, this process would be employed by them 
in managing hostility. The predictions of this study as to physiolog-
ical. differences between the groups rested on two assumptions: (1) 
that the response to emotional tens i ons involves some alteration in 
the physiologic equilibrium, (2 ) that suppr ession is a process which, 
by inhibiting action to relieve tension, contributes both to an increase 
in tension and its subsequent :n:aintenance . 
Since the process of suppr ess i on was consi de red a characteristic 
mode of hostility~anagement used by migraine- prone ;individuals , compari-
sons were made between two groups of subjects ,~~ comparable in all material 
respects except for a history of migraine headache . .Although the parti-
cular group used was another symptom group and thus does not provide a 
normal baseline for comparison, this was not crucia~ to the study. While 
the nature of the control group lL~ts t he extent to which one can gener-
alize from the findin gs, it does not l imit testing of the asserti on that, 
compared to a non ... migraine-pr one group, per sons prone to migraine manage 
hostility in a significantly different manner . Thi s difference was ex-
pected to be manifest in the physiological and psychological responses of 
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the groups to hostility-evoking stimuli. The particular areas in which 
such differences were expected to occur were in tension arousal, in the 
frequency with which aggression was verbalized, and in recovery from 
tension. 
Our results demonstrate that when migraine-prone persons are con-
fronted with aggression-provoking s.timuli ·they tend to suppress, i . e. , 
inhibit the overt, social expression of aggression. The consistency 
of this behavior as a group trend supports the overall theory that sup-
pression is a characteristic mode of hostility-management and a personality 
attribute of migraine-pror~ individuals . 
The direction and degree of alteration in physiological equilibrium 
in both groups attests to the effectiveness of the stimuli in evoking 
hostili ty. The difference between the groups in the degree of alteration 
in physiologic equilibrium is seen as the effect of suppression, function-
i ng as a counter-~orce to the need to e~rese; thereby producing conflict 
iii the migraine-prone group. The further effect of this inhibition of ex-
pression was evidenced in the lack of verbalized aggression and a subsequent 
mai~tenance of tension. 
By virtue of being trained to inhibit the expression of aggression 
to other persons, vindictiveness becomes ego-alien for the migraine-prone 
individual . However, threat to the security of such persons arouses strong 
aggressive impulses. The expression of such impulses wou1d result in fur-
ther aliena:tt o.m'. or los s of love and hence constitutes additi onal. threat . 
Vllien given an opportunity to relieve tension by verbalizing the aroused 
feelings, the person prone to migraine cannot avail himself of this mode. 
Since the stimul1m remains effective, the alteration of physiologic 
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equilibrium, concmnitant with the psychological response to the stimula-
tion, continues until the disruptive stimuli are removed. Even then, the 
inability to resolve the conf'lict completely and the tendency to ruminate, 
to obsess, contributes to maintaining the physiologic reaction for longer 
periods of time in the migraine-prone person:- • 
By contrast, persons who are not prone to migraine seem to be able 
to release aggression through verbal expression more readily and hence 
dissipate the tensions aroused by the stimulation. In order to illus-
trate more fully the differences between the groups, we shall review and 
discuss the findings of the study in the light of each hypothesis. 
I. HYPOTHESIS I: TENSION AROUSAL 
Tension is evidence of the mobilization of energy forces to meet 
stress. The degree of such mobilization is inferred from the degree of 
physiological responsivity, as shown by the increase in electrical dis-
charge from the muscles and in the increased heart rate. In terms of 
these definitions, the significant difference in the reaction of the groups 
to the aggression-provoking situation showed that the migraine-prone group 
was aroused to greater tension by this stimulation. The factors of dura-
tion of stress, nature of the stress-producing stimuli, and method of 
administration were comparable for both groups. This similarity of con-
ditions argues against such extraneous factors making important contri-
butions to the observed differences in degree of reaction. 
Sargent ( 46 ) states the hypothesis that frustration results in a 
behavior sequence characterized by the stages, 11 frustration, emotion, habit 
or mechanism, and overt behavior." Since we can assllllle that both groups 
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were frustrated arrl that certain emotions were aroused, the difference in 
reaction is 100re likely a function of difference in the mechanism employed 
to manage the emotion. This in turn influences the overt behavior dis-
played as a :reaction to the situation. The lilPiting of DX>des of behavior 
available for discharging tension could contribute to an intensifying of 
the emotion by serving as another source of frustration. Our basic hypo-
thesis was that the difference in the groups was principally in the mechan-
ism they employed to manage aggressive feelings and that t his would reflect 
in their overt behavior. Overt behavior is considered by Freeman ( 16 ) 
to be , "a means of discharging bodily energies developed by internal 
needs and associated external conditions in such a 1vay as to maintain the 
homeostatic balance of the total organism." The principal mode of overt 
behavior was limited, by social expectation, to verbal discharge and, 
concomitant with the use of suppression, it was expected that the migraine-
prone group would verbalize less aggression. On theoretic grounds, it was 
suggested that this inhibition of expression reflected an emotional dis-
equilibrium. In addition, this disequilibrium would be evidenced by an 
alteration of physiologic equilibrium and hence could be detected by the 
physiologic measurements taken of autonomic reactivity. This expectation 
was supported by the consistently greater physiological reaction during 
the total stress situation shown by the migraine group. Also, there were 
almost no spontaneous verbalizations of aggression frommigraine subjects 
during stress . More spe9ific evidence of the relationship of inhibition of 
expression to physiological reactivity was shown in thore migraine subjects who 
paused and were silent after being rebuked by the examiner. The usual 
occurrence in such cases was a rise in muscle potential and heart rate . 
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By contrast, those control subjects who reacted to sUch a rebuke with 
either an aggressive comment or by sorting the cards faster, generally 
showed a decrease in muscle potential and heart rate. This evidence was 
not treated statistically or systematically and so must be considered 
suggestive and illustrative. I t is, however, in general agreement with 
the findings of other research. 
Comparison of the responsivity of the groups during the total stress 
period shcwred that the physiological reaction of the migraine-prone group 
was oonsistently greater than the control group's reaction . In terms of 
group reans for muscle tens ion and heart rate, the migraine-prone group 
h d higher mean values for each of the minutes of stress, regardless of 
the phase of stress activity. In addition to showing greater physiologi-
cal reactivity during stress, the migraine-prone group reached a peak of 
reaction earlier in the sequence of stress than did the control group. 
This is suggestive of , or analogous to, what Wolff ( 38 ) calls the, 
11 stress sensiti zed" aspect of the migraine-prone personality. Another 
implication is that , in psychological terms, less of an increment of 
stress is required to prod~e a reaction in a migraine-prone sub ject. 
The greater physiological reactivity of the migraine-prone group can 
be viewed in the light of what Rosenzweig ( 41,42) has called "frustra-
tion tolerance." He defines it as, 11 the capacity of an individual to 
withstand a given frustration without fail ure of psychobiological adjust-
ment, i.e., withe 1t resorting to inadequate modes of response .n Implicit 
in this concept is the idea of t he existence of individual frustration 
threshold~ Rosenzweig also conceived of the existence of certain, 11 cir-
cumscribed areas of low frnstrat ion tolerance." He furt her hypothesized a 
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possible relationship of these areas to Freudian "complexes. " The pre-
servation of the li~tegrity of the organism, when faced with a threat in 
an area of sensitivity, was viewed by Rosenzweig as a contributing factor 
in psychoson,'iatic problems . The crucial element to be examined is the 
adequacy of the mechanisms utilized to meet the threat and restore the 
unity of the organism. The dividing line between he::Uth and disease can 
well be the adequacy of the mechanisms in producing heal thy or neurotic 
solutions. ,. 
Assuming the rnerits of the argument, it is possible that persons with 
similar psychodynamic problems would show a l<YJV' frustration tolerance in 
the common problem area. This being the case, relatively less adaptive 
'reactions could be expected from such a group when confronted with a 
paradigm of too particular psychodynamic problem. In terms of the psycho-
analytic formulations of the significance of aggression and its management 
in the person prone to migrali1e, wAladaptive reactions could be expected 
to occur when such persons are confronted with aggression-provoking stim-
uli. The congruenee of the situation with the dynamic problem brings 
into action the characteristic defenses . or adjustment mechanisms of the 
personality. The subsequent reaction is made :L11 ter:ms of controlling 
the underlyi ng hostility, which is presumably activated, and thus, •v-lth 
respect to the actual situation, the reaction is disproportionate to the 
nature of the stimulation. The maladaptive character of the reaction 
lies in its excessive11ess. 
In surmnary, the kind of physiological reaction was s:L-nilar for both 
groups and this ''as interpreted as demonstrating t.."'le effectiveness of the 
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stress situation in evoking hostility. The consistently greater physio-
logical reactivity of the migraine- prone group was b1terpreted as support-
ing the hypothesis of greater tension arousal jn persons prone to migraine 
when confronted with aggression- provoking stimuli e This reaction was re-
lated to the characteris tic adjustive mechanism of suppression, emphasized 
by such persons in managing aggressive impulses . 
II. HYPOTli""ESIS II: VERBALIZATION OF AGGRESSION 
The results on both of the psych ological measures showed that the 
migraine-prone subjects did not verbalize aggression as freely as did t~~ 
controls. This apparent inability to discharge tension tll..rough external 
means has been shown to contribute t o the incr ,aase of i.l'ltemal tension . 
This relationship has been considered a significant one in many of the 
psychosomatic disorders, e . g .~ hypertension, peptic ulcer, colitis , etc . 
The so-called normal response , by contrast, is to discharge tension rapidly 
by an appropriate response and so return to a state of physiologic equil-
ibrium, or at least to an approximate equilibrium. In terms of our r~sults, 
the control group evidenced a rore normal response in that they \V ere able 
to verbalize their feelings through both media of disc~nge provided by 
the experimmtal situation . The marked differences between the groups in 
choice of e:x:trapunitive responses on the Rosenzweig P-F following frustra-
tion illustrates this clearly. After stress , twenty- two of the controls 
showed an increase in choice of E responses, as opposed to four migrai.~e­
prone subjects. Such a difference i e highlighted by the fact that prior 
to stress no s ignifi cant difference was found between the groups' E responses, 
in fact, the migraine- prone group chose a few more suc...11 responses . This may 
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reflect the fact that in the pre-stress situation the choices were 
based on the subjects' desire to give what they felt was expected be-
havior. The higher E score after stress emphasizes that under provoca-
tion the controls felt free enough to abandon conformity needs and react 
appropriately to relieve the internal tensions. Jurko, et al. ( 28 ) 
conceive of this as evidence of normality, ie., the capacity of the 
individual to blow up at the appropriate times . The necessity to con-
trol aggressive feeli-ngs, . even in symbolic expression, can be seen as a 
function of the pervasive nature of this psychodynamic factor in the per-
sonality structure of the migraine-prone. When offered an opportmity to 
work off some of the tension engendered by frustration, the migraine-prone 
group coUld not utilize this mode of reaction. The reaction of the con-
trols, shown in the increase in choice of E responses, agrees with the 
findings of Lindzey ( 33 ) , who also obtained such a shift Ln normal sub-
jects following frustration. 
Inhibition of aggressive responses was also noted on the questionnaire . 
This was shown in the difference between the groups, reported in Table IV 
(p.66), and by the fact that the migraine-prone group gave only one-half 
as many aggressive responses to the questionnaire. The consistency of 
this behavior with the results on the Rosenzweig indicates that inhibition 
of aggressive responses is a characteristic of the personality rather than 
merely a function of the instrument. In some of the migraine-prone sub-
jects, aggression is not only denied, but is turned against the self in the 
form OI self-deprecating statements, i . e., salf-accusations of stupidity, 
inadequacy, or feelings of failure. A common type of statement was the ex-
pression of extreme annoyance with the self for having failed to meet · 
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personal levels of expectation. Although no analysis of this factor was 
made, qualitative results suggest a strong intropunitive tendency to exist 
in such persons. This is seen as a function of the 1nechanisms of displace-
ment and turning against the self of aggressive impulses. 
In order to test the operation of the process of suppression, it was 
necessary to assume the arousal of aggressive feelings and that, when a 
chance to express such feelings was given, an inhibition of verbal expression 
would occur. Both of these conditions were inferred in this experiment. 
Yfuen faced vdth an aggression-provoking situation, the person prone to mi-
graine reacts stro11gly in terms of physiologic components, but cannot 
release the tensions by verbal means, even on a symbolic level. This elici-
tation of a characteristic response to evoked hostility demonstrates a 
personality attribute of such persons. The degree of reaction and the 
attendant inhibition of expression are considered functions of the person-
ali ty in dealing with a central problem area. The hostility mich is 
activated is seen as evoking the adjusti.ve mechanisms charact eristic of 
that personality. 
The fact that individual overlap occurred in the _ groups in both phy-
siological reactions and in the measures of expressed aggression, argues 
against a specificity of the mechanism of suppression. Hovrever, the over-
all findings support the statement that it is a mechanism more frequently 
used by migraine-prone persons. 
III. HYPOTHESIS III: DURATION OF TENSION 
The difference found between the groups in both muscle tension and 
heart rate values during the final rest period demonstrated that the migraine-
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prone group recovered less from the arousal during stress than did the 
controls. While the experimental: design did not permit a direct testing 
of the absolute duration of tension, the difference in degree of recovery 
in a comparable period of time provides a relative measure of duration. 
Darrow and Heath ( 9 ) contend that the recovery demonstrated by a sub-
ject in a rest period following stimulation afforded them a good measure 
of neurasthenic tendencies and other forms of emotional instability. 
Freeman ( 17 ) emphasizes that a personality factor of equal importance 
with drive-arousal is discharge-control. He states, "individuals who 
cannot long withstand experimental frustrations or whose overt behavior 
is most disturbed thereby, recover physiological equilibrium slowly1 (p. 414). 
Contrasted with this is the reaction of persons with more stable emotional 
systems. Their trend is to react adequately, but not_ excessively to frus-
tration. As a result, more energy remains available for additional loads 
and t hey show, "Little residual tension follmring attempted overt reaction 
or r emoval of the disruptive stimulus" ( p. Jill+). 
In our groups, Figure 1 (p. 55) shows that on mu:; cle tension the con-
trol group returned nearly to their initial level, while on heart rate, 
Figure 2 (p. 56) they dropped below their init ial level. Although our ex-
periment was designed to constitute one stress situation, the subjects may 
well have perceived the entire experiment as a sequence of stresses. The 
initial rest period might be considered as the stress of "impending stress.11 
The fact that the subjects were wired for recording, told to remain rela-
tively quiet, and the examiner left the room, might have facilitated such 
a reaction. Consequently, the tension levels obtained during this period 
may not represent typical, basal tension levels, at least not in terms of 
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minimal tension. The rather rapid heart rate i..'Yl both groups during this 
period lends support to this idea. The final rest period might also be 
considered in Curran's ( 8 ) terms as, "relief from stress," whic.'l-]. he 
regards as a fonn of stress. Following this line of reasoning, our re-
sults show that this period was more stress-inducing for the migraine-
prone group. Another difference in the reactions wa.s that the control 
group reached their lowest level of activity earlier in the period then 
did the migraine-prone group. This was true in both physiological neasures. 
The slight rise in muscle tension in both groups on the fifth minute 
of the final rest suggests the operation of an anticipation effect. Since 
the first rest period was five minutes in length, the waiting period was 
also a standard length and since further stress had followed both of these 
events, it is possible that the rise evidenced some form of conditioning. 
The fact, however, that this was tr1~ only of muscle tension makes it 
possible that the rise was a purely chance variation . 
The recovery period was placed in the experimental sequence to follow 
the Rosenzweig P-F and the Questionnaire. The intention of this was to 
test the differences in recovery following the situations which encouraged 
the e~ression of aggression by verbal means .. It was hypothesized that the 
migraine-prone group would express less aggression and as a result retain 
more tension. This was based on Alexander ' s concept that blocking of verbal 
expression leads to a continued activation of the autonomic systemwith a 
consequent ma:intenance of internal tension. When our results are viewed in 
the light of the two psychological measures used as discharge media, it 
appears that the migraine-prone group did not dissipate as much tension as 
did the controls. This is inferred from the differences in the residual 
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tension manifested during the final rest period and the significant 
difference in the expression of aggression apparent in the behavior of 
the two groups. 
The presence of residual tension is also consistent with the h~~o­
thesis of Hay ( 22 ) who states that the rhythmic cycle of stimulus-
tension- action-relaxation tends to remain at the stage of tension in per-
sons prone to migraine. This is seen as resulting from the inability 
to take appropriate action either verbally or through motoric expression. 
Our results can be interpreted as demonstrat:L.'1g this notion since the 
control group >vhich verbalized more aggression shOived less residual ten-
sion or were relatively more relaxed in the final rest period. 
Other attributes of the migraine personality nay also influence the 
maintenance of the tension . In addition to suppressing the aggressive 
feelings, the person prone to migra:L.~e has been described as disposed to 
ruminate over ideas, to be rigid, inflexible.; to obsess, and hence unable 
to relax. Theoretically, this is related to suppressing an impulse since 
the emotional component then remains relatively undiminished in intensity 
and internal ten:3ion remains at a high level. This was illustrated b:y-
the comments of many of the migraine- prone subjects after the experiment. 
These subjects stated that they could not understand v hat they had done 
wrong and they were still trying to figure it out. This rum:L11ation un-
doubtedly was an import~nt determinant in maintaining the conflict and 
contributed to V1e greater emotional tension evidenced by them durli1g the 
final rest period. 
The finding of greater residual tension :i..n the migraine-prone group 
supports the hypothesis that persons suppressing aggression maintain a 
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higher degree of tension than those Who express their aggressive feelings. 
This is considered a confirmation of the process of suppression of hostil-
ity as a personalit y attribute of persons prone to migraine. 
IV. DM'LICATIONS OF T"lill FIJ:.J!HNGS 
In general, the results showed that the migraine-prone group compared 
to the control group became more emotionally tense in a situation designed 
to provoke aggression, i.e., showed greater autonomic reactivity; they re-
covered less from this tension, i.e., autonomic reactivity remained at 
higher levels; and also they expressed aggression less frequently. The 
three hypotheses were based on logically derived and expected consequences 
of the psychodynamic mechanism suppression of rage. Consequently, the 
results lend support to the postulate that this mechanism is a personality 
attribute of persons prone to migraine. 
The Etiology of migraine is as yet an open question. While certain 
analysts feel that suppression of rage is significant in the etiology, 
other possibilities, including the role of c onstitutional factors in deter-
mining emotional balance, the effects of the sJ~tom itself in producing 
a vulnerability to certain types of stimulation, and in determining the sub-
sequent reactivity, require further investigation. This study was conducted 
when the symptom of migraine was not actively present and used only a 
particular kind of stimulation. Consequently, no extended generalizations 
as to etiology are warranted. The experimental findings and clinical ob-
servations relating personality attributes to the symptom-c(Jmplex permit 
the inference that psychological factors are present aspects without ref-
erence to their etiological significance. 
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A suggested formulation of the findings holds that, by virtue of the 
mechanism of suppression, the person prone to migraine cannot rid himself 
of tensions engender ed by hostility through such conscious, integrated 
means as verbal expression. The physiologi cal reaction~ concomitant with 
psychic tensions, suggest that psychological management of hosti l ity can 
have somatic implicat ions f or such persons. Obtaining such reactions in 
response to evoked hostility lends support t o considering migraine a so~ 
atic disorder with particular psychological correlates. This supports 
observati ons previously made on a clinical basis, but does not specify or 
elaborate the nature of the interaction between intra-psychic and somatic 
factors. 
Our experiment, although designed as a paradigm of the situations 
clinically considered significant in precipitating a nri..graine attack, did 
not attempt to induce such attacks. Hence, this experiment was not a test 
of precipitation theories. If any parallels exist between the samples of 
behavior obtained under laboratory conditions and the day-to-day conduct 
of migraine-prone persons, when confronted with aggression-provoking situ-
atio~ it is conceivable that the observed tendency to o~eaction could 
place a strain on t he adaptive mechanisms. It is possi ble that the ob-
served tendency to react physiologicall y could have the . eff ect of lowering 
the headache threshold or, by activating an existing low threshold area, 
could result i n a attack. Our study, however, could not deal with direct 
cause and effect relationships. 
The over-reaction to hostil ity-evoking stimuli observed in the migraine 
group was related to the use of suppressiop. It is possible that other 
stimuli might also evoke such a reaction. This suggests further studies 
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concerning the extent to which suppression, is generalized in the person-
ality of migraine-prone persons; i.e., is suppression related to one 
emotional area of the personality or does it tend to be the characteris-
tic response to a variety of emotional disturbances? 
Tension was defined as a heightened activity level or evidence of 
the :roobilization of energy forces to meet stress, and inferred from 
physiological reactivity. The operational definition utilized only two 
physiological functions. A more inclusive series of operations could 
yield information as to the extent of tension arousal, specific foci of · 
tension, i.e., areas of greatest response, and the interrelationship of 
tension areas to each other. Differentiating various psychosomatic 
groups on these variables and relating such variabl es to personality 
adjus:tm:mt mechanisms would be valuable in forming and elaborating 
theories of psychosomatic illness. 
The tendency of the migraine-prone group to show greater physiolog-
ical reactivity than the control group, to express less aggression, and 
to retain more tension was attributed t o the operation of suppression. 
This permits the inference that the mechanism is characteristic of mi-
graine-prone persons. In tenns of this j_Tlference, the findings can be 
interpreted as indicating a relation between specific psychodynamics and 
a particular symptom. The individual overlap shows that suppression is 
not used exclusively by migraine-prone persons and does not permit clean-
cut differentiations of symptom groups on this basis alone. Further com-
parisons using o·ther symptom groups, i.e., ulcer, hypertension, colitis, 
diarrhea, etc., are required to differentiate these groups on the basis 
of the modes of adjustment ~ they use in managing ego-threat and hostility. 
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This would not answer the problem of sympto~choice, but would help to 
distinguish specific mechanisms found to be associated with cases having 
a known somatic problem. It is felt that the present study contributes 
a methodology which can aid in making relevant differentiations. 
The similar physiological reactions of o~ groups to hostility-evoking 
stimuli lends inferential support to the relation of specific systemic 
reactions to -particular emotions. The observed reactions are consistent 
with what is termed an emergency reaction. This can be interpreted as evi-
dence of a specificity of reaction in psychosomatic groups. Although a 
normal, non-sJmvtomatic group was not crucial to this study, such a group 
would aid in deterwining the specificity of the reactions observed in our 
symptom groups in response to the evoked hostility. It would also aid in 
assessing the effects attributed to suppression. 
This study demonstrated that migraine-prone persons tend to inhibit 
the overt, social expression of aggression in response to aroused hostility. 
In addition to inhibiting such expression, strong intropunitive tendencies 
· have been observed in such persons. These tendencies have been related to 
the symbolic, self-punishing aspect of the migraine attack. Intropunitive 
tendencies were noted, but not treated systematically, in this study. Thus, 
an area for further studies would be investigating the process of turning-
against-the-self of the unexpressed hostility in conjunction vdth its 
possible somatic implications and its relationship to the symptom. 
It has been assumed that expression of hostility reduces tension. 
This was rupported by our findings of recovery from tension in the control 
group concomitant -with expressed aggression. It was observed that in those 
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subjects who e::xpressed aggression, a lowering of muscle tension and heart 
rate occurred following such expression. This suggests another area for 
research, nanely, a more detailed, precise anaJ.ysis of the immediate tem-
poral effects of expression in reducing physiological tension. The pre-
sent study contributes a possible methodology for making such determina-
tions. 
\ . 
CHAPI'ER VII 
SUMI'Mln AND CONCLUSIONS 
I. SUMMARY 
The purpose of this study is to investigate the significance of 
suppression of hostility as a personality attribute of individuals who 
have a history of migraine headache. Suppression is defined as a psychic 
process which functions as an adjustive mechanism in the management of 
hostile impulses. For purposes of this study, it is inferred from the 
inhibition of the overt, social expression of hostility and the appearance 
of heightened physiological tension. The overt behavior expressive of 
hostility is designated as aggression. Thus, the general purpose of this 
study is an L~vestigation of the management of aggression in persons who 
are prone to migraine • 
Migraine as a specific form of headache has been described as a clin-
ical entity for c~:mturies. Although the disorder was recognized early, its 
etiology remains in dispute. Causation has been variously ascribed to 
humoral, gastric, neural, constitutional, hereditary, or emotional factors. 
The role of emotional factors has received increasing attention, particular-
ly in relationship to personality features of persons susceptible to migraine, 
and has led to a consideration of migraine as a psychosomatic disorder. 
Exploratory psychoanalytic case studies have suggested that a characteristic 
psychodynamic feature of persons with migraine is the suppression of rage. 
Suppression is considered to be significant in both the personality structure 
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of such persons and in the precipitation of a migraine attack. These 
formulations find support in such sources as: (1) the clinical ob-
servations of analysts, including the observation that a migraine 
attack my occur and terminat e during a single treatment session, when 
hostility or rage is relieved by use of appropriate verbalizations; (2) 
studies dealing with tbe characteristic personality features of migraine-
prone individuals; (3) observations of the events typically antecedent 
to an attack. 
The need to suppress hostility is seen as stemming from childhood 
experiences of deprivation of affection, which become a source of hos-
tility, anxiety, and insecurity feelings in the child. The expression 
of the hostility, thus engendered, 
taliation' and further alienation. 
I 
is inhibited because of fears of re-
I 
The child learns to alleviate anxiety 
and obta~ the rewards of recognition, attention, and transient affection 
by excelling in those areas ot performance most meaningful to the parent. 
The elaboration of this childhood pattern of constant, intense effort to 
do more or better than others, results in a driving, perfectionistic, 
success-oriented personality. This pattern produces few rewards, in terms 
of affection from others, and a chronic resentment or hostility ensues. 
1Nhenever additional hostility-evoking stimuli impinge on this chronic 
resentment, rigid control is required to inhibit the bursting through of 
the deeper, explosive hostility. 
It is inferred that such persons are, ~! virtue of their personality, 
particularly vulnerable to hostility, i.e., they tend to react to situa-
tions involving tra-eat, failure, or rejection with a fe eling of hostility; 
and they tend to inhibit the overt, social expression of the experienced 
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hostility. The aroused hostility produces a state of ten·sj_on which 
is accompani~d by an alteration in physiologic equilibrium. The in-
hibition of action to relieve tension contributes to both an increase 
in tension and its subsequent maintenance • . While neither aggressive 
impulses nor the process of suppression are observed exclusively in 
migraine-prone persons, the consistent use of this mecl:':anism has been 
consiqered a distinguishing feature of the personality of such persons. 
The hypotheses formulated in terms of tr~ derived consequences of 
suppression, and tested in this investigation are: 
(1) When aroused by an aggression-provoking situation, migraine-
prone individuals will be in a state of increased tension as manifested 
in heightened muscle tension and increased heart rate, relative to a 
group of non-migraine-prone individuals. 
(2) When aroused by an aggression-provoking situation, migraine-
prone individuals will verbalize less aggression relative to a gt>oup of 
non-migraine-prone individuals. 
(3) When aroused by an aggression-provoking situation, migraine-
prone individuals will remain at a higher level of muscle tension and 
heart rate, for a comparable period of time, relative to a group of non-
migraine-prone i.hdi vi duals • 
Since the jndependent variable of this study was susceptibility to 
migraine, variation was accomplished by the selection of a migraine and a 
non-migraine or control group. The migraine grot1p consisted of twenty-
six subjects with a history of migraine headache. The control group con-
sisted of twenty-six subjects with the symptoms of hay fever and/or asthma. 
PJQ subjects were outpatient, male veterans with no major additional 
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medical or surgical problems. Selection based on these criteria served 
as a control for the possible effects any of t hese variables might have 
on tre dependent variables of the experiment. The groups were also sim-
ilar with respect to age, education, and occupational~vel. 
The evocation of hostility was inferred from the nature of the agg-
ression-provoking situation, increased tension, and the obtaining of 
aggression as a response. Tl:.e aggression-provoking situation consisted 
of the Wisconsin Card Sorting Test aJOOnded for use in this research by 
the inclusion of punisluoont for failure in performance. Failure was pre-
determined by establishing an arbitrary order of correct and incorrect 
sorts. Punishment for failure consisted of a two second buzzing and, at 
specific points, a berating of the subject for his performance, adminis-
tered by the writer. 
Suppression was inferred from obtaining the expected consequences, 
i.e., greater tension arousal in persons prone to migraine, inhibition of 
verbalized aggression, and a subsequent maintenance of tension. 
Physiological tension is defined as an increase in the action poten-
tial of the frontalis muscle and increased heart rate. The measure of 
muscle tension was the integrated potentials, recorded as pips by an 
electronic integrator-computer. The measure of heart rate was the number 
of beats per minute recorded byE KG. 
Expressed aggression is defined in this study by the extrapunitive 
scores (E responses) on the Rosenzweig Picture Frustration Test and the 
aggressive responses to a Questionnaire. The Rosenzweig P-F was modified 
from a free response to a multiple choice instrument. The responses to 
the Questionnaire, designed for this experiment, were judged for aggression 
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by three clinical psychologists. A response vras considered aggressive 
when a majority of the psychologists so rated it. 
The hypotheses were tested by compariitg the groups on their psy-
chological and physiological reactions to t~ experimental situation. 
IT. RESULTS 
The first hJ~othesis stated that when aroused by an aggression-
provoking situati on, the migraine-prone group would show greater muscle 
tension and heart rate than the control group. From the raw data, individ-
ual mean pip counts and heart beats per minut e were calculated for each 
phase of activity. Group means were calculated from these data for the 
periods of activity analyzed, i.e., initial. rest, stress, final. rest. The 
comparisons of the groups were made and interpreted on the basis of the 
differences between these group means. The groups were found to be compar-
able on the initial rest for both muscle tension and heart rate. On the 
basis of a t test of difference between means of the stress period, the 
appropriate null hypothesis was rejected at {"•001 level of significance for 
both physiological neasures; tlms supporting the experimental hypothesis. 
The second hypothesis stated that the migraine-prone group would 
verbalize less aggression, relative to the control group. To control for 
group differences in tendency to select extrapuni tive responses, the 
Rosenzweig P-F was presented in equivalent haJ.ves pre and post stress. 
Equivalence was controlled by presentation in an ABBA order. Increase in 
extrapunitiveness was defined with respect to the pre-stress selection of 
such responses for each ~ubject. On the basis of Chi-square comparison of 
increase in E responses, the null hypothesis of independence was rejected 
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at <·01 level o~ significance on the Rosenzweig P-F, thus supporting 
the experimental hypothesis. On the basis of a Chi-square nedian test 
of the aggressive responses to the Questionnaire, the null hypothesis of 
independence was rejected at ~.01 level of significance, thus supporting 
,the- experimental hypothesis. 
The third hypothesis stated th.a t the migraine-prone group would re-
main at a higher level of tension for a comparable period of time, relative 
to the control group. On the basis of a t test of difference between 
means of the final rest period, the appropriate null hypothesis was re-
jected at <•01. level of significance for both muscle tension and heart 
rate, thus supporting the experimental hypothesis. The results show that 
al.l three hypotheses of this study are supported. 
III. CONCLUSIONS 
The findings on all three hypotheses tend to support the general 
hypothesis that suppression is a mechanism emphasized by persons prone to 
migraine in . controlling expression of hostility. The migraine group was 
aroused to a greater state of tension than the control group; a reaction 
characterized by faster arousal and, as an average trend, by higher ten-
sion. The migraine group expressed less aggression and showed a persevera-
tion of autonomic reactivity indicating continued tension greater than the 
control group. In general, the results showed that the migraine group was 
less able t9 voice direct aggression toward the person or situation which 
served as a frustrating agent. This inhibition of verbal response was 
accompanied by a greater tension arousal and a perseveration of this ten-
sion as reflect.ed in continued autonomic reactivity. 
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A suggested formulation of the findings holds that, when confronted 
with hostility-evoking stimuli, the person prone to migraine, by virtue 
of suppression, develops excessive tension. He cannot rid himself of 
such tension by such conscious, integrated means as verbal expression, 
even when an opportunity for catharsis is available. Consequently, he 
retains greater than normal tension. This is seen as important in under-
standing what are, in the broadest sense, psychodynamic relationships in 
psychosonatic illness. The individual overlap obtained in our groups, 
however, suggests that additional research is required to ascertain 
whether the observed reactions are the product of constitutional diffe~­
ences in emotional balance, predisposition to somatic disorders, or other 
pertinent factors. 
Implications for further studies within the concept of management of 
hostilit~ and the role of aggression as a means of tension reduction are 
discussed. 
APPENDIX A 
DESCRIPI'ION OF SUBJECTS 
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APPENDIX A 
DESCRIPTION OF SUBJECTS 
MIGRATI~E GROUP 
Sub ject Age Marital Status Years of Education OccuEation 
1M 35 M 8 \ . Carpenter 
2M 44 s 12 Service Manager 
3M 30 M 12 Police Officer 
4M 41 M 12 Insurance Salesman 
5M 34 M 12 Radio Engineer 
CM 37 M 15 Police Officer 
7M 32 M 14 Postal Clerk 
~ 33 M 10 Auto Salesman 
9M 34 M ll Model Maker 
]!().1 28 M 15 Purchasing Agent 
11M 39 M 12 Correction Officer 
12M 45 M 14 Letter Carrier 
13f 34 M 10 Leather Worker 
14\! 36 M 14 Methods Engineer 
15M 36 M 14 Production Ordering 
16M 35 M 12 Bookbinder 
17M 42 M 13 Salesman 
18M 45 M 13 Fireman 
19M 29 M 10 Heating Engineer 
20M 39 M 10 Crane Operator 
21M 32 M 16 Optometrist 
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DESCRIPl'ION OF MIGW.mE GROUP (continued) 
Subject ~ Marital Status Years of Education Occu;2ation 
22M 31 M 8 Building Contractor 
23M 27 M 11 Salesman 
2LM L2 M 20 Medical Doctor 
2.5M 1.t1 M 16 Letter Carrier 
2tM 35 M 18 Security Officer 
Average Age : 36. 00 years 
Age Range = 2r/ - 45 years 
Average Years Education = 12 . 42 years 
- 100 -
DESCRIPTION OF SUBJEGrS 
CONTROL GROUP 
Subject Age Marital Status Years of Education Occupation 
1C 31 M 11 Draftsman 
2C 27 s 15 Student 
3C 31 :M 7 Upholsterer 
4C 42 s 14 Jeweler 
5c 26 M 17 Insurance Adjustor 
6c 32 M 12 Postal Clerk 
7C 42 M 14 Registry Investigator 
Be 30 :M 13 Police Officer 
9C 35 M 11 Mechanic 
lOC 24 s 13 Student 
llC 32 M 16 Advertising Executive 
12C 44 M 8 R.R. Police Officer 
13C 32 M 16 Cleaning Plant Manager 
l4c 28 s 16 Student 
15C 32 M 12 Railroad Brakeman 
ltc 42 M 16 Revenue A gent 
17C 36 M 10 Police Officer 
18c 39 M 12 Carpenter 
19C 42 M 14 Mechanical Designer 
200 38 M 13 Plumber 
21C 47 s 8 School Custodian 
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DESCRIPriON OF illNTROL GROUP (continued) 
Subject Age Marital Status Years of Education Occupation 
22C 28 M 12 Drop Forger 
23C 35 M 10 Postal Clerk 
24C 43 M 8 Carpenter Contractor 
25C 32 M 12 Printers Compositor 
26C 32 M 12 Stock Clerk 
Average Age m 34. 69 years 
Age Range = 24 - 47 years 
Average Years of Education = 12. 31 years 
APPE1'1JD IX B 
ORDER OF SU CffiSSES AND F .AIL1JRES IN THE 
WISCONSIN CARD SORTING TEST 
2 wrong 
3 right 
1 wrong 
4 right 
2 wrong 
3 right 
2 wrong 
2 right 
2 wrong 
APPE:t\l])IX B 
ORDER OF SUCCESSES AND FAILURES IN THE 
WISCONSIN CARD SORTING TEST 
First accusation of failure administered here 
-------
3 right 
2 wrong 
2 right 
1 wrong 
3 right 
2 wrong 
3 right 
2 wrong 
4 right 
1 wrong 
3 right 
2 wrong 
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------- The subjects were stopped and told to wait at this 
point. Also second accusation of failure 
1 right 
2 wrong 
3 right 
1 wrong 
2 right 
2 wrong 
1 right 
3 wrong 
--------
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APPENDIX B (continued) 
This was the end of t he test 
APPENDIX C 
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\NTEGRATOR-COMPUTER RECORDING 
OF MUSCLE TENSION CHANG-ES 
j~.~~ l llJ. I al~~~.J.w~~~ d..llu ~ l il,~tlwJ · 1 '· R~lr·lr"lf" r"n1'i ~"l'f' lf'liT11Pl! 1 
I 
r 
' Tl ME a 3 Sec:onds INITIAL REST TIME c 3 S6conds STRESS 
I I I I 
f r II 
' TIME • 3 S&cond.s STRESS TIME 3 Seconds . STRESS 
This r tr cord is one of an act u a I s u b j e c .f. and h i .s 
m\.\sele po+en+ ial ac+ion unde.r +he eondi+ions of. res+ 
and durinq s+ress. The upper fracinq repres~n+s +he 
unin.f.e1ra+ed rec.ord ~nd the lower is fhe recordinq 
made by +he in+eqra+or- compu+tir-. 1he. fime .seqments 
ar-a +hree second samples and &re. reeorde.d from +he. 
froMtalis FT\U.Sc.le. The. +e.nsion chanqa.s s.hown 
he.re. we.re Y&c.orded .fyo"' a. miqraine. headach~ subjad·. 
APPENDIX D 
SCHEMATIC DIAGRAM OF THE INTEGRAL COMPUTER 
2 ...... '"'' I 
3 
27K 
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APPENDIX E 
SCORE SHEET 
Experiment No.-----
N~e ________________ _ 
E I M E I M 
1 . 2 3 1 M 13. 2 3 1 
2 . _' 1 2 3 14. 1 2 3 
3. 2 1 3 E 15. 2 1 3 
4. 3 2 1 16. 3 2 1 
5. 1 3 2 17 . 1 3 2 
6. 3 1 2 M 18 . 3 1 2 
7. 3 2 1 I 19. 3 2 1 
8. 2 1 3 20 . 2 1 3 
9. 3 1 2 21. 3 1 2 
10 . 1 2 3 E 22 . 1 2 3 
11. 2 3 1 23 . 2 3 1 
12 . 1 3 2 I 24. 1 3 2 
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APPENDIX F 
QUESTIONNAIRE 
1 . How did you feel about this testing ? 
2 . When you were told that you were doing poorly you felt ? 
3. Were you angry with the experimenter ? 
4. What did annoy you was ? 
5. If you could have done "What you felt like doing you would have 1 
6. When you were stopped and told to wait you felt ? 
7. Did the buzzer make you angry ? 
8 . How did you feel while you waited ? 
9. Wearing all those wires made you feel ? 
10. This test made you feel like you do when ? 
11. Were you angry with yourself when you failed ? 
12. If you had to take this test again you would ? 
APPENDIX G 
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APPENDIX G 
SCORING CRITERIA FOR QUESTIONNAIRE 
The Questionnaire is designe~ to give sub j e cts a chance to verbalize 
' •' 
the aggressive feelings which have been provoked deliberately by a situa-
tion administered prior to the Questionnaire . The responses are to be 
judged as to whether these assumed feelings are expressed. The focus 
of interest is in whether the aggressive reaction ~ or ~ not expressed 
or admitted in the direction of the experimenter, tests or situation.' . 
You are asked to jtrlge the direction of the presumed aggression in terms 
of Expression or Denial. Expression of Aggression is to be scored a 
plus (.j.) and Denial is scored minus ( - ). 
Specific criteria to guide your plus (.f.) judgments are : 
1 . Responses which criticize the Tests, Sit uation, Examiner, re-
marks which question the relevance of the tests or state the failure of the 
tests or situation to meet personal expectations . 
2 . The presence of the Frustrating Object is insistently pointed 
out; except if qlalified b,y remarks concerning or reflecting feelings 
of personal Ll'ladequacy. 
3 . Hostility, Annoyance, Bllame or Rese."ltn~ent are directed to the 
Tests, Examiner or some aspect of the Situation. 
4. A solution for the Frustrating si tua.tion is emphatically expected 
of soneone or s~thing ot her than the subject. 
5. Admission of feelings of aggression, hostility, etc., whether or 
not a specific agent is naned; except if the self is made ·t:.he object or 
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source of the aggression. 
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ABSTRACT 
I. SUMMARY 
The purpose of this study is to investigate the significance of 
suppression of hostility as a personality attribute of individuals who 
have a history of migraine headache. Suppression is defined as a psy-
chic process which functions as an adjustive mechanism in the manage-
ment of hostile impulses. For purposes of this study, it is inferred 
from the inhibition of the overt, social expression of hostility and the 
appearance o:f heightened physiological tension. The overt behavior 
expressive of hostility is designated as aggression. Thus, the general. 
purpose of this study is an investigation of the management of aggres-
sion ih persons who are prone to migraine. 
Migraine as a specific form of headache has been described as a 
cliP.ical entity for centuries. Although the disorder was recognized 
early, its etiology remains in dispute. Causation has been variously 
ascribed to humoral, gastric, neural, constitutional, hereditary, or 
e:nx:>tionaJ. :factors. The role of emotional factors has received increas-
ing attention, particularly in relationship to personality features of 
persons susceptible to migraine, and has led to a consideration of mi-
graine as a psychosomatic disorder. Exploratory psychoanalytic case 
studies have suggested that a characteristic psychodynamic feature of 
persons with migraine is the suppression of rage. Suppression is con-
sidered to be significant in both the personality structure of such 
persons and in the precipitation of a migraine attack. These formula-
tions find support in such sources as: (1) the clinical observations 
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of analysts, including the observation that a migraine attack may occur 
and terminate during a single treatment session, when hostility or rage 
is relieved by use of appropriate verbalizations; (2) studies dealing 
•vith the characteristic personality features of migraine-prone individ-
uals; (3) observations of the events typically antecedent to an attack. 
The need to suppress hostility is seen as stemming from childhood 
experiences of deprivations of affection, which become a source of hos-
tility, anxiety, and insecurity feelings in the · child. The expression 
of the hostility, thus engendered, is inhibited because of fears of re-
tal.iation and further alienation. The child learns to alleviate anxiety 
and obtain the rewards of recognition, attention, and transient affection 
by excelling in those areas of performance most maningful to the parent. 
The elaboration of this childhood pattern of constant, intense effort to 
do more or better than others, results in a driving, perfectionistic, 
success-oriented personality. This pattern produces few rewards, in 
terms of affection from others, and a chronic resentment or hostility 
ensues. \lhenever additional hostility-evoking stimUli impinge on this 
chronic resentment, rigid control is required to inhibit the bursting 
through of the deeper, explosive hostility. 
It is inferred that such persons are, by virtue of their person-
ality, particularly vulnerable to hostility, i.e., they tend to react 
to situations involving threat, failure, or rejection with a feeling of 
hostility; and they tend to inhibit the overt, social expression of the 
experienced hostility. The aroused hostility produres a state of ten-
sion which is accompanied by an alteration in physiologic equilibrium. 
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The i nhibition of action to relieve tension contributes to both an 
increase in tension and its subsequent maintenance. While neither 
aggressive impulses nor the process of suppression are observed ex-
clusively in migraine-prone persons, the consistent use of this 
mechanism has been considered a distinguishing feature of the person-
ality of such persons. 
The hypotheses formulated in terms of the deri ved consequences 
of suppression, and tested in this investigation are: 
(1) When aroused by an aggression-provold.ng situation, migrai ne-
prone individuals will be in a state of increased tension as manifested 
in heightened muscle tension and increased heart rate, relative to a 
group of non-migraine-prone individuals. 
(2) When aroused by an aggression-provoldng situation, migra:ine-
prone i n.di viduals will verbalize less aggression relative to a group 
of non-migraine-prone individuals. 
(3) When aroused by an aggression-provoking situation, migraine-
prone individuals vdll remain at a higher level · of muscle tension and 
heart rate, for a comparable period of time, relative to a group of 
non-migraine-prone i ndividuals. 
Since the independent variable of this studywas susceptibility 
to migraine, variation was accomplished by the selection of a migraine 
and a non-migraine or control group. The migraine group consisted of 
twenty-six subjects with a history of migraine headache • . The control 
group consisted of twenty-six subjects with the symptoms of hay fever 
and/or asthma. All subjects were outpatient, male veterans w.i..th no 
major additional medical or surgical problems. Selection based on 
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these criteria served as a control for the possible effects any of 
these variables might have on the dependent variables of the experi-
ment. The groups were also similar with respect to age, education, 
and occupational level~ 
The evocation of hostility was inferred from the nature of the 
aggression-provoking situation, increased tension, and the obtaining 
of aggression as a response. The aggression-provoking situation con-
sisted of the Wisconsin Card Sorting Test amended for use in this re-
search by the inclusion of punishment for failure in performance. 
Failure was predetermined by establishing an arbitrary order of correct 
ru1d incorrect sorts. Punishment for failure consisted of a two second 
buzzing and, at specific points, a berating of the subject for his per-
formance, administered by the writer. 
Suppression was inferred from obtaining the expected consequences, 
i.e., greater tension arousal in persons prone to migraine, inhibition 
of verbalized aggression, and a subsequent maintenance of tension. 
Physiological tension is defined as an increase in the action 
potential of the frontalis muscle and increased heart rate . The measure 
of muscle tension was the integrated potentials, recorded as pips by an 
electronic integrator-computer. The measure of heart rate was the n~ 
ber of beats per minute recorded by E K G. 
Expressed aggression is defined in this study by the extrapunitive 
scores (E responses) on the Rosenzweig Picture Frustration Test and the 
aggressive responses to a Questionnaire . The Rosenzweig P-F was modified 
from a free response to a 1nultiple choice instrument. The responses to 
the Questionnaire, designed for this experiment, were judged for aggression 
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by three clinical psychologists. A response was considered aggressive 
when a majority of the psychologists so rated it. 
The hypotheses were tested by comparing the groups on their psy-
chological and physiological reactions to the experimental situation. 
II. RESULTS 
The first hypothesis stated that when aroused by an aggression-
provoking situation, the migraine-prone group would show greater muscle 
tension and heart rate than the control group. From the rem data, 
individual mean pip counts and heart beats per minute were calculated 
for each phase of activity. Group means were calculated from these 
data for the periods of activity ~~alyzed, i.e., initial rest, stress, 
final rest. The comparisons of the groups were made and interpreted 
on the basi s of the differences between these group means. The groups 
were found to be comparable on the initial rest for both muscle tension 
and heart rate. On the basis of a t test of difference between means 
of the stress period, the appropriate null hypothesis was rejected at 
<•001 level of significance for both physiological :zreasures, thus 
supporting the experimental hypothesis. 
The second hypothesis stated that the migraine-prone group would 
verbalize less aggression, relative to the control group. To control 
for group differences in tendency to select extrapunitive responses, the 
Rosenzweig P-F was presented in equivalent halves pre and post stress. 
Equivalence was controlled by presentation in an ABBA. order. Increase 
in extrapunitiveness was defined with respect to the pre-stress selection 
of such responses for each subject. On the basis of Chi-square comparison 
of increase in E responses, the null hypothesis of independence was 
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rejected at(..Ol level of significance on the Rosenzweig P-F, thus 
supporting the experimental hypothesis. On the basis of a Chi-square 
median test of the aggressive responses to the Questionnaire , the null 
hypothesis of independence was rejected at .01 level of significance, 
thus supporting the experimental hypothesis. 
The third hypothesis stated that the migraine-prone group would 
remain at a higher level of tension for a comparable period of time, 
relative to the control group. On the basis of a t test of difference 
between means of the final rest period, the appropriate null hypothesis 
was rejected at~.01 level of significance for both muscle tension and 
heart rate, thus supporting the experimental hypothesis. The results 
show that all three hypotheses of this study are supported. 
III. CONCLUSIONS 
The findings on all three hypotheses tend to support the general 
hypothesis that suppression is a mechanism emphasized by persons prone 
to migraine in controlling expression of hostility. The migraine group 
was aroused to a greater state of tension than the control group; a 
reaction characterized by faster arousal and, as an average trend, by 
higher tension. The migraine group expressed less aggression and showed 
a perseveration of autonomic reactivity indicating continued tension 
greater than the control group. In general, the results showed that 
the migraine group was less able to voice direct aggression toward the 
person or ~ituation which served as a frustrating agent. This inhibition 
of verbal response was accompanied by a greater tension arousal and a 
perseveration of this tension as reflected in continued autonomic reactivity. 
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A suggested formulation of the findings holds that, when con-
fronted with hostility-evoking stimuli, the person prone to migraine, 
by virtue of suppression, develops excessive tension. He cannot rid 
himself of such tension by such conscious, integrated 100ans as verbal 
expression, even when an opportunity for catharsis is available. Con-
sequently, he retains greater than normal tension. This is seen as 
~mportant in understanding what are, in the broadest sense, psycho-
dynamic relationships in psychosomatic illness. The individual over-
lap obtained in our groups, however, suggests that additional research 
is required to ascertain whether the observed reactions are the product 
of constitutional differences in emotional balance, predisposition to 
somatic disorders, or other pertinent factors. 
Implications for further studies within the concept of management 
of hostility and the role of aggression as a means of tension reduction 
are discussed. 
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